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Hot  for  Publication 


Zbl8  pool  of  information  on  the  results  of  codling  moth 
research  for  the  season  of  19^5  is  the  thirteenth  of  a  series  of 
similar  summaries  prepared  anntially  by  the  Boreau  of  Entomologjr 
and  Plant  Quarantine,  Agricnlttiral  Besearoh  Mministration,  U.  S. 
Department  of  Agricoltore,  at  the  request  of  the  Committee  on  the 
Codling  Moth  of  the  American  Association  of  Sconomie  Xntoaologists. 
fhese  data  are  assembled  for  the  confidential  information  of  workers 
who  are  interested  in  the  codling  moth  problem.    Ihe  material  is  not 
for  publication  and  is  therefore  not  available  for  quotation  or  other 
use  without  specific  permission  from  the  agency  «diich  has  furnished 
it. 
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ABEAKSAS 

Bvight  Isely,  Arkansas  Agricultural  Szperlment  Station, 
Fayetteville. 

BJSPORT  OF  CODLIKG  MOOB  IH  ABKANSAS  TOE  19^5 

The  codling  moth  was  of  relatively  little  importance,  in  Arkansas 
in  19^5 »  since  most  of  the  apple  crop  was  destroyed  by  a  frost  in  April 
after  apples  were  in  bloom.    The  weather  dtiring  the  period  of  emergence 
of  overwintering  moths  from  late  April  to  early  June  «ras  relatively  un- 
favorable to  the  moths.    Partly  for  this  reason  in  the  few  orchards 
where  enough  of  the  crop  escaped  injury  to  Justify  a  fall  sprayizig 
program,  the  codling  moth  was  fairly  well  controlled. 

A  limited  experiment  was  conducted  by  the  Department  of  Entomology 
to  compare  DDT  with  arsenate  of  lead  in  codling  moth  control.  The 
orchard  chosen  was  one  in  which  the  crop  as  a  whole  was  considered  by 
the  operator  as  too  light  to  Justify  spraying.    It  was  selected  for  the 
reason  that  if  the  fruit  sprayed  with  DDT  was  not  salable  it  would  not 
be  considered  a  loss.    Also  there  were  eno^ogh  trees  of  a  single  variety, 
Oolden  Delicious,  with  a  fair  crop  to  be  suitable  for  a  spraying  ex- 
periment.   No thwlth standing  the  fact  that  the  season  was  relatively  un- 
favorable to  the  codling  moth,  this  orchard  presented  a  severe  test. 
It  had  been  heavily  infested  in  19^.    Most  of  the  orchard  was  unsprayed 
in  19^5  aad  therefore  served  as  a  reservoir  of  continuous  reinfestation 
for  the  sprayed  plots.    In  the  sprayed  plots  effective  control  operations 
did  not  really  start  until  the  beginning  of  the  second  generation  which 
was  after  a  fairly  heavy  infestation  had  already  developed. 

The  spraying  experiment  involved  only  two  plots.    One  was  sprayed 
With  arsenate  of  lead  at  the  rate  of  3  pounds  in  100  gallons  of  spray 
mixture.    The  other  was  sprayed  with  water  miscible  DDT  at  the  rate  of 
1  potind  of  actual  DDT  to  100  gallons.    An  accellerated  schedule  was 
applied  making  3  applications  for  the  second  generation  and  the  early 
part  of  the  third.    The  first  application  %ras  made  on  June  23  and  the 
last  on  A\igust  13>    Harvest  was  September  23-    The  infestation  of 
harvested  fruit  was  as  follows: 

DDT  plot   1.875^  wormy 

Arsenate  of  lead  plot....  32.205^  wormy 
Unsprayed  plot    77*315^  wormy 

The  control  by  DDT  was  remarkable  since  it  stopped  an  infestation  after 
it  was  already  under  way.    iPurthermore  it  protected  the  fruit  during  the 
long  interval  between  the  last  application  and  harvest.    The  records  for 
the  unsprayed  check  do  not  fully  indicate  the  severity  of  the  infestation 
since  much  of  the  fruit  droijped  before  harvest. 

A  light  red  spider  infestation  appeared  on  the  DDT  plot  near  the 
end  of  the  season. 
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CILIFOBHIA 

G.  E.  Carman  and  C.  A.  Heschner,  California  igric-alttiral 
Experiment  Station,  Biverside. 

III.      CONTEDL  BXPERIMEHTS 

Escpdrimental  and  semi-commercial  field  tests  were  made  on  Bartlett 
pears  and  Borne  Beauty  apples  to  determine  the  importance  of  various 
factors  in  the  use  of  DDT  preparations  and  to  observe  the  value  of  DDT 
spray  programs  when  applied  by  growers  to  relatively  large  orchard  areas. 

In  previous  work  with  DDT,  spray  suspensions  of  solids  had  been 
most  satisfactory  for  codling  moth  sprays  on  apples  and  pears.  Vlhile 
preparations  of  this  type  containing  only  less  than  50  percent  DDT  were 
available  in  qxiantity  at  the  time  these  studies  were  initiated,  it  was 
considered  expedient  for  other  reasons  to  standardize  on  50  percent 
concentrates  which  were,  in  addition,  water  dispersible  without  the  in- 
clusion or  addition  of  sxirface  active  supplements.    Accordingly,  severed 
extending  materials  were  selected  for  use  in  these  studies  on  the  sole 
basis  that  in  composition  with  ^0  percent  DDT  the  resulting  mixtures  were 
satisfactorily  wet table  so  as  to  obviate  the  need  for  supplemental  wetting 
or  dispersing  agents. 

The  spray  concentrates  for  the  field  tests  were  processed  in  a 
Bantam  Mikro  Pulverizer  hammer  mill.    The  DDT  and  extender  were  preMxed 
before  milling  and  each  concentrate  was  milled  a  minimum  of  three  times. 

In  field  practice  the  spray  concentrates  were  added  directly  to 
the  tank  without  previous  slurrying.    Pungicides  were  not  required  in 
any  of  the  spray  sched^es  but  in  some  cases  materials  for  mite  control 
were  combined  with  the  DDT  concentrates. 

The  timing  of  spray  applications  was  patterned  after  the  schedules 
developed  in  each  area  for  the  standard  lead  arsenate  sprays  with  necessary 
allowances  for  seasonal  vsiriations,  as  indicated  by  bait  collections  and 
periodic  field  observations  in  each  district. 

In  all  cases  codling  moth  results  were  based  on  an  examination 
of  all  drop  fruits  and  of  a  sample  of  ^0  harvested  fruits  and  on  a  count 
of  the  remaining  harvested  fruits. 

Since  injury  to  pear  leaves  caused  by  the  Pacific  mite,  Tetranychus 
pacificus  McG. ,  results  in  a  drying  up  and  dropping  of  the  leaves,  mite 
injury  was  estimated  by  counting  the  number  of  leaves  falling  into 
uniformly  delineated  areas  under  each  tree. 


-  5  - 


All  fruit  and  leaf  eantplvt  for  analytical  determinations  of  SBV 
deposits  or  residues  were  assembled  in  duplicate  or  triplicate  froa 
predetersine'a  stations  in  each  replicate  with  a  random  selection  at 
each  station.    Ill  BDf  analyses  reported  herein  were  made  "by  Mr  7. 
Panther  of  this  Station  and  his  assistant s^  using  the  dehydrohalogenation 
method. 

Bartlett  Pears.  Antelope  Valley 

1,    Primer  Banoh.  Little  Hock.    The  spray  treatments,  dates 
of  applications  and  results  are  summarised  in  Table  1. 

The  comparison      three  dosage  lerels  indicated  that  the 
use  of        pound  of  actual  DM  (treatment  2)  gare  significantly 
hotter  control  than  the  l/2  pound  dosage  (treatment  3)»  t^ereas 
there  was  little  added  advantage  in  using  one  povn^  of  actual 
SST  (t^'eatment  l)^    Cie  fact  that  much  better  control  vas 
obtained  with  the  l/2  pound  dosage  of  2>DT  in  the    emi  com- 
mercial tests  on  pears  (Tables  2  and  3)  than  in  the  experi- 
mental plois  is  noteworthy.    Vhile  sereral  differences  in 
the  constitution  and  handling  of  the  plots  existed  which 
are  incapable  of  eraluation,  it  Is  suggested  that  the  com- 
parise^n  of  trees  reeelrlng  an  effeetlTe  mass  treatment  with 
similarly  treated  singla  tree  seplicates  bordered  by  less 
effectively  treated  trees  lAiich  maintain  or  increase  popula- 
tion lerels  may  account  for  a  large  part  of  the  ob served 
difference  on  the  basis  of  percentage  surriTals  reflected 
in  actual  numbers  when  the  number  of  entry  attempts  varies 
greatly. 

Treatments  3*7  1&  Table  1  hccd  the  same  dosages  of  DOT. 
Vhile  the  oil-DOT  (treatment  k)  and  the  sulfur-UDT  fusion 
(treatment  7)  programs  gave  better  codling  moth  control, 
the  former  was  not  effective  ageiinst  the  Pacific  mite  and 
the  fusion  mixture  caused  severe  injury  to  fruit  and 
leaves.    Only  l/k  pound  of  Wt  combined  with  2  pounds  of 
xanthone  (treatment  8)  gave  poorer  codling  moth  control 
than  the  I/2  pound  dosage  of  DDT  (treatment  3)«  ^t  mite 
control  was  promising.    Tory  slight  amounts  of  fruit  injury 
were  found  on  trees  sprayed  with  XSIUlll  or  DS-211  (treatments 
^  and  6  respectively). 

The  higher  dosages  of  BDT  appeared  to  give  slightly 
better  control  of  the  Pacific  mite.    In  1^  testst  2  pounds 
of  actual  SOT  gave  better  control  of  the  mite  than  lead 
arsenate-oil  schedules.    Trees  sprayed  with  Syanex  (treat- 
ment 9)  were  practically  defoliated  by  harvest  because  of 
mite  injury. 
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While  the  addition  of  diaitro  eonpotrndt  and  a  spreader 
to  DDT  spray  concentrates  appeared  to  lover  the  deposits 
of  BBT  on  leares  and  fruits,  there  was  no  corresponding  re*- 
duction  in  codling  no th  control.    No  wash  tests  were  made 
on  pears  "but  the  magnitude  of  the  SDT  residues  at  harvest 
suggests  that  no  i^preeialile  difficulty  will  te  encountered 
in  l>ringing  fruits  sprayed  with  the  lower  dosages  of  SDT 
under  the  provisional  tolerance  for  DDT  residues  on  pears. 

2.    Carr  Banch,  Little  Bock.    The  experimented  set-up  and 
results  of  the  semi->commercial  field  test  are  given  in 
Table  2. 

Unseasonahle  %reather  during  the  bloom  of  pears  in  this 
area  so  consistently  prolongs  the  bloom  period  that  grbweris 
have  usually  found  it  necessary  to  apply  two  calyx  sprays  of 
lead  arsenate  in  order  to  protect  all  calyces.  However, 
since  the  over-edl  effectiveness  of  DDT  sprays  and  the 
manner  in  which  DDT  appears  to  differ  from  lead  arsenate 
in  its  mode  of  toxic  action  suggested  the  possibility  of 
eliminating  one  or  possibly  both  C€dyx  sprays,  an  effort 
to  evaluate  such  programs  was  undertaken*    Codling  moth 
larvae  were  found  in  pears  before  May  9  in  this  test 
orchard  this  year  while  quite  generally  eggs  can  be  found 
around  the  time  of  the  first  cedyx  spray  or  shortly  there-> 
after  every  year.    But  because  of  the  difficulties  en- 
countered in  this  area  in  making  these  early  applications, 
particularly  because  of  high  winds  which  restrict  growers 
to  ni^t  spraying,  it  was  felt  that  some  worminess  from  early 
first  brood  larvae  could  be  tolerated  if  satisfactory  control 
of  late  brood  larvae  with  DDT  was  realised. 

The  results  of  the  test  indicate  poorer  control  whenever 
any  of  the  calyx  sprays  are  deleted  but  the  differences  in 
control  between  the  DDT  schedule  without  either  calyx  spray 
and  the  grower's  standard  lead  arsenate  schedule  appears  to 
have  particular  significance  for  the  growers  because  of  the 
difficulties  they  have  in  cosipleting  these  earliest  applica~ 
tions. 

Wettable  sulfur  applied  in  the  first  cover  spray  for 
Pacific  mite  control  in  this  block  was  effective  in  keeping 
down  populations  until  shortly  after  harvest.    The  sulfur 
applied  at  this  time  caused  some  injury  to  pears  on  the 
southern  periphery  of  the  trees. 


This  orohard  was  teTerely  daaw«ed  1>7  pear  'blight  this 
year  and  ladependtnt  o'b  -erTatione  aade  "by  the  grower  and  by 
the  laTeetigatore  eo  eurred  in  the  opinion  that  there  vae 
■ignificantl^  leee  blight  in  the  BDT  treated  areas  than  in  ' 
the  lead  arsenate  iprayed  areas. 

3.    Bones  Haneh.  Little  Book.    This  seai-coaaercial  field 
test  which  is  soaaarised  in  Table  3  was  set  tqp  to  determine 
the  Talue  of  SST  spplioations  for  codling  aoth  control  and 
of  the  three  aaterials  selected  for  trial  with  BDT,  ])S.lll 
(treataeat  3)  allied  at  the  rate  of  3/H  potmd  per  100 
gallons  in  the  first  eorer  spray  vas  the  only  one  idiich 
gare  proaising  control .    ▲  rery  slight  and  insignificant 
aaonnt  of  fruit  injury  vas  caused  by  the  ISUlll  spray  and 
its  use  under  soae  conditions  might  result  in  considerable 
fruit  injury.    ▲  single  application  of  xanthone  vas  in- 
effect ire  whereas  its  use  in  all  the  coTer  sprays  (Table  l) 
gare  proaising  mite  controls 

The  clOTor  mite,  Bryobia  praetiosa  Xoch.  •  did  not 
doTolop  in  numbers  on  any  of  the  pear  test  plots  this 
season  although  present  in  each  orchard. 

Hoae  Beauty  ipples.  Hirer s  Bench,  Oak  ftlen 

1.  Composition  of  DDT  spray  concentrates.  The  experimental 
set-up  and  results  are  summarised  in  Table  k. 

In  order  to  compare  the  soToral  grades  and/or  coaiposi- 
tions  of  DDT  used  in  this  test  the  composition  or  dosage  of 
all  treataents  (except  treatments  10  and  11^  vas  adjusted  so 
as  to  giTS  1/2  pound  of  actual  para  para  prime  isomer  (DDT) 
per  100  gallons.    In  these  tkaataents  the  amount  of  solids 
per  100  gallons  vas  the  same  except  in  treatments  U  and  3 
idiere  the  effects  of  Tarying  the  ratio  of  DDT  to  extender 
vore  being  studied. 

The  milling  procedure  adopted  for  the  Tarious  DDT  spray 
concentrates  vas  modified  in  the  case  of  treatment  6  to 
determine  if  more  millings  vould  materially  increase  the 
effectiToness  of  a  concentrate.    Treatments  3t  7->  8,  and  9 
were  tested  to  determine  the  effect  of  soTercd  extending 
materials  lAea  used  in  the  preparation  of  DDT  spray  con- 
centrates. 

The  codling  moth  results  indicate  that  the  rariables 
under  test  %fere  not  liaitiag  in  the  selection  of  DDT  spray 
concentrates  prepared  and  used  in  the  manner  indicated. 


Ill  treatBe&ti  within  this  t«tt  r«e«iT«d  BDf  cprajt  of 
flqpproxiBat«l7  th«         doMC«      yiM9±  in  the  ««ai-eouMreial 
t««t  on  t^lBn  (Inblo  6)  and  gnTO  eeaparahlo  codling  aoth 
control  which  is  in  contrast  to  tho  rosolts  of  tho  pear  tosts 
and  in  svgpport  of  tho  onggsstod  explanation. 

Sho  ■agnitndo  of  DDT  snrfaeo  rosiduos  on  fruits  at  hardest 
eo^paroB  farorably  with  tho  raluo  (1*7  p.p.a.)  obtained  for 
the  sane  dosage  IotoI  in  the  19^^  tests  on  apple  sanples 
taken  on  October  26. 

2.    the  use  of  snpfplenents  with  DDT  and  the  evalnation  of 
other  organie  inseotioides.    She  suaunarised  results  of  this 
field  test  are  giren  in  fable  3* 

She  dosages  of  the  DDf  sprays  were  adjusted  to  giro  1/ 2 
pound  of  actual  para  para  prime  isoner  (DDT)  per  100  gallons 
of  spray.    9one  of  the  wa^l9KBnX9  used  with  the  DDT  sprigr 
concentrate  significantly  iaproTod  the  efficiency  of  the  con- 
centrate id&en  used  without  siqpplementation  (treatnent  l). 
IXDT  dissolTod  in  Telsicol  iK  60  (treatment  6)  gare  cooparable 
control  to  the  spray  suq;>ensions  of  solids  and  did  not  cause 
any  apparent  injury  to  the  trees*    Eowerer,  this  composition 
did  not  «9pear  to  offer  any  distinct  adrantages  OTor  the 
wettable  spray  concentrates  and  coneeiTubly  could  be  detri- 
mental to  the  health  of  operators  using  it  more  or  less  con- 
tinuously. 

The  spray  coaposition  of  diehloro  diphenyl  dichloroethane 
or  DDD  (treatMnt  8)  was  unsatisfactory  to  handle  in  the  spray 
tank,  presumably  because  of  the  wetting  agent  used  in  the  mix- 
ture,   for  this  reason  the  results  probably  do  not  indicate 
the  relatiTO  efficiency  of  this  compound  in  the  control  of 
codling  moth. 

Bie  saaple  of  benme  hexaohloride  used  in  this  preliminary 
teet  (treatment  10)  contained  only  10-12  percent  of  the  in- 
secticidally  actiTO  gamma  isomer  and  on  the  basis  of  this  test 
it  is  not  concluded  that  this  insecticide  material  is  ineffec- 
tire  against  codling  moth. 

Bie  omission  of  the  calyx  spray  on  apples  did  not  result 
in  a  significant  increase  in  worminess.    In  this  area  it 
would  be  feasible  to  omit  the  calyx  spray  on  apples  in  DDT 
spray  programs  if  powdery  mildew  was  being  satisfactorily 
held  in  cheek. 
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3.    Se«l-coMBTCial  field  test.    The  results  of  this  field 
ezperlaent  are  suaaarlted  la  Teitl^  6. 

Ihe  applications  were  tlaed  and  applied  by  the  grower 
In  the  regular  Banner  so  as  to  Indicate  the  results  that 
alght  be  expected  If  growers  tuidertook  to  use        In  their 
regular  spngr  prograas.    fixe  l^l/2  acre  block  of  large 
Boae  Beauty  apple  trees  used  In  the  test  was  divided  so 
that  10*1/ 2  acres  on  one  side  were  sprayed  with  DDT  and 
the  reaalnder  of  the  block  with  lead  arsenate.  Codling 
■oth  control  appeared  to  be  unlforaly  good  throughout  the 
DDT  sprayed  block  except  In  the  two  rows  adjacent  to  the 
lead  arsenate  sprayed  trees. 

In  all  the  apple  tests  i^enoTer  trees  were  sprayed  with 
DDT  there  was  a  serious  bulld-up  of  clorer  altes,  Bryobla 
uraetlosa  Koch.,  and  an  appreciable  Increase  In  woolly 
apple  aphid,  Brlosoaa  lanlgera  (Hausa. )»  colonies.  Khlle 
this  was  also  true  of  treataents,  7,  S.  and  9  (Table  3),  It 
■ay  hare  been  because  of  their  close  association  with  DDT 
sprayed  trees  since  It  Is  bellered  that  DDT  Is  Instruaental 
la  upsetting  the  x>araelte  cmd/or  predator  control  coaplex. 

▲  spray  of  DN-lll  (3/4-100)  during  August  gave  good 
control  of  the  clorer  altes.    Growers  would  be  encouraged 
to  sake  this  application  for  alte  control  as  soon  as  altes 
appeared  In  nuabers  on  the  trees  and  to  repeat  the  appllca* 
tlon  If  necessary.    Wettable  sulfur  sprays  (4-100)  were 
also  proalslng  In  these  tests  for  control  of  clorer  altes. 

Prellalnary  observations  Indicated  that  bensene  hexa- 
chlorlde  alght  be  rery  effectlre  against  the  woolly  ai>ple 
aphid. 

C,    Oolden  Delicious  Apples,  flow  Haneh,  Beauaoat;  Bed  Delicious 
Apples.  Batmes  Banch.  Julian. 

Additional  tests  were  conducted  on  apples  to  coapare  the 
efficiencies  of  DDT  dust  and  spray  prograas  and  to  eraluate 
coaaerclal  DDT  spray  concentrates  both  when  used  alone  and 
when  used  In  coabination  with  a  deposit  building  siqipleBent. 

The  DDT.oll-talc  (4.0.^93.3;  dust  alxture  applied  la  the 
last  four  corers  to  a  block  of  Ooldea  Delicious  apple  trees  was 
sl^lficaatly  less  effectlre  thaa  a  I3DT  spray  schedule  of 
Oesarol  AlHO  (l-l/U-lOO)  lulled  to  an  adjacent  block  at  the 
saae  tlaes.    Nltes  built  up  acre  rapidly  on  the  dusted  trees. 
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Of  three  DDT  spray  conoentratet  8i:g;>plied  for  testing  on 
Bed  Delicious  apples  in  San  Diego  Oonnty  tvo  were  very  effec- 
tiTe  idiile  the  third  gave  poor  control  hut  vas  still  superior 
to  the  grower's  arsenate  spray  program.    Qesarol  lEUo  (l  l/U» 
100)  and  Hiagrar*^  Spray  Ooneentrate  (l-lOO)  gare  excellent 
control  and  the  use  of  the  deposit  huilder  (DD7  Depositor) 
with  one  quart  of  suaaer  oil  did  not  appreciably  increase 
the  effeotiToneas  of  tiiiese  sprays.    She  third  DDT  concen- 
trate (no  longer  available)  gare  poorer  control  when  used 
with  the  DDT  Depositor  and  oil,    DDT  residues  at  harrest 
were  less  than  3  parts  per  million  even  when  the  apples  were 
sprayed  with  the  DDI  concentrate  plus  the  deposit  builder 
and  oil* 

D.    Bemoval  of  DDT  surface  residues. 

Althou^  the  amounts  of  DDT  residual  on  the  apple  fruits 
at  harvest  were  considerably  under  the  prorisional  tolerance 
of  7  pa2*t8  per  million,  it  was  considered  desirable  to  under- 
take several  wash  teste  to  confirm  the  restilts  of  tests  made 
in  1944*    Qie  tests  were  made  in  a  flood-type  tandem  washer 
of  recent  manufacture.    Dt^lieate  or  triplicate  samples  of  y) 
apples  ea<^  were  taken  for  the  residue  analyses  from  the  fruit 
passed  trough  each  experimental  wash  Bdxtur^*    In  additional 
sample  was  taken  and  the  a;pples  placed  in  cold  stora^  for 
subsequent  examinations*    Bie  types  of  spray  deposits,  wash 
mixtures  and  results  of  the  DDT  residue  analyses  of  washed 
fruits  are  sommarised  in  Tkbles  7 

In  practically  all  cases  ^  residual  DDT  was  reduced  to 
less  than  one  part  per  million  wet  weigjht*    This  is  in  essential 
agreement  with  the  results  of  similar  tests  in  19^»  However, 
the  percent  of  DDT  removed  was  considerably  less  in  the  1S^5 
tests*    This  may  be  eo^lained  by  the  fact  that  the  apples  used 
in  the  19^^  wash  tests  carried  as  higjh  as  7  parts  per  aiillion 
of  DDT  as  surface  residue  as  compared  to  an  average  of  2  parts  ^ 
per  million  on  the  apples  used  in  the  current  studies* 

Tennessee  ball  clay  was  the  onlj  extending  material  ^ich 
idien  in  eoiqposition  with  DDT  appeared  to  interfere  s^reciably 
with  the  removal  of  DDT  residues  by  sodium  silicate  wa^es* 
Heating  the  wash  mixture  to  as  hij^  as  100®  Fahrenheit  did  not 
increase  the  effectiveness  of  the  sodium  silicate  wash* 
Materials  such  as  I1l»lA-P  and  Triton  X-100  were  promising  as 
washing  agents  althou^  used  in  very  small  amounts. 


Table  1.    Codling  Moth  and  P&oifio  Mit«  Test  on  Bartlott  Pears,  Little  Rook 

1)  A  calyx  spray  of  Gesan 

2)  Harvest  -  August  25-27 


Hotai    1|  A  calyx  spray  of  Gesarol  AK20  (5-100)  was  applied  to  the  entire  test  block  on  April  30 


Composition  and  sohedules  of  treataaents 

 Cover  sprayt  

First  Second  Third  Fourth  FiftE~ 
Materials  (unit  of  measure)       Hay     June      July    July  August 

18        12  5       24  10 


Number 
of  single 
tree 


injury 


DDT  surface 
Leaves 


residues 


"HCorogrfl) 
per 


Total  orop  Leaf  drop  per       ,         r—  — - 

(Per  pent)      \mit  area  per  treej/     After  cover 
replioates     Wormy  Clean"     Aug«l*     Aug. 14-21       sprays  (3,4.5) 


Fruits 
p>p.m.  wet 

weight 
August  24 


1.  DDT  (Aerosol )2/jcaolin 
clayj/  (50-50 )V  (lbs.) 

2.  DDT  (Aerosol )-kaolin  clay 
(50-50)  (lbs.) 

3.  DDT  (Aerosol) -kaolin  olay 
(50-50)  (lbs.) 

4.  DDT  (Aerosol )-kaolln  clay 
(50-50)  (lbs.) 

Light  medium  emulsive 
oil  (gals.) 

5.  DDT  (Aerosol )-kaolin  clay 
(50-50)  (lbs.) 
DN-Ilio/  (lbs.) 
Colloidal  Z-lS/  (ois.) 


1-1/2  1-1/2 


6.  DDT  (Aerosol )-kaolin  clay 
( 50-50  W  lbs.) 
DH-2HV  (lbs.) 
Colloidal  Z-1  (ozs.) 


1 

1/2 
5 


1 

1/2 
5 


7.  Wettable  fused  sulfur- 
DDI?/  (lbs.) 

8.  DDT  (Aerosol )-kaolin  clay 
(50-50)  (lbs.) 

DDT  (Aerosol  )-xanthone^ 
kaolin  olay  (lbs 
Gonifilm  AiS'  (ors.) 
Kerosene  (qts. ) 

9.  Byanex  (  lOOlOiV  (lbs.) 


10.  -Compound  SOSW  (lbs.) 
BentonitelS/( lbs. ) 
Light  medium  easulsive 
oil  (gts.) 


1-1/2  1-1/2  1-1/2 
111 


1 

1/2 
5 


1 

1/2 

5 


111 

1/2  1/2  1/2 
5         5  5 


111 

1/2  1/2  1/2 
5         5  5 


6  1.5  98.5  209  217 

6  3.3  96.7  213  232 

6  9.9  90.1  315  267 

6  5.4  94.6  97  107 

6  10.0  90.0  73  36 

6  8.1  91.9  55  SI 

6  6.3  94.7  57  18 

6  12.6  87.4  64  47 


17.4 
IS.l 
7.8 


5.4 


5.4 


3.4 


1S.2 
11.0 
8.3 
7.0 

6.1 

6.6 


5.4 


2-1/2 

2-1/2 

2-1/2 

8 

8 

8 

8 

1 

1 

1 

1 

6 

6 

6 

6 

6 

6 

18.4      81.6  574 

938  — 

»  2 

2 

2 

2 

2 

3/4 

3/4 

5/4 

S/4 

3/4 

6 

40.2      59.8  352 

187  — 

2 

2 

Z 

2 

2 

2 

2 

2 

2 

2 

l/  An  area  equal  to  2  (12*  x  48*)  with  the  lengths  oriented  along  a  line  between  12*  and  60*  from  the  tree  tnmk  an  both  the  east  and 
west  sides. 

2/  A  grade  of  DDT  obtained  fm  the  Hercules  Powder  Conpony  irtiich  had  a  setting  point  of  103.2"  C. 
Supplied  by  the  Euntley  nines,  Blgpine,  California. 

Iblled  in  laboratory  hOKier  mill  Utrongh  screen  sequence  l/l6  E.  B.  (herring  bone  slot),  .035  H.  B.  and  .035  H.  B.  following  — ""-i 
prenixing. 

5/  A  proprietary  material  ccntainlng  not  less  than  20  per  e«Bt  of  tlie  diejolo  bei^laKine  salt  at  dlnitzn-o-eyelohei^lplianol  mppliad  by 
the  Dow  Chamioal  Coapany. 

6^  A  sfray  suppliunt  auppllsd  by  the  Colloidal  BradnetB  Corporation. 

T/  An  experiiKsntal  dinitro  coopound  supplied  by  the  Dow  Chemdcal  CoBpamy. 

9^  A  ooapositt on  supplied  by  -Qie  Stauff er  Chosioal  Coapany  irtdch  contained  10  par  eont  taolinieal  DDT  ftised  wl-Ot  oleBeBtal  snlfor  and  a 
■■all  amount  of  a  wetting  agent. 

9/  A  proprietary  mixture  of  dibmxo  paaa  pyrone  and  dibaaso  ga^ea  pyrone  dorivativos  supplied  by  the  General  Chaaleal  Company  and 
marketed  as  G«iicide. 

10/  A  ^ray  ■oppleBODt  supplied  by  the  General  Cbnieal  Coapauy  for  use  witii  Ganieide  in  spray  snspensiona. 
11/  A  botanical  material  supplied  by  Herck  A  Ci^iany,  Ino. 

12/  An  experimental  nicotine  etmptpoooA  supplied  by  tlie  General  ChsHioal  Copany. 
13/  Itetker  Cratk.  bontonite  obtained  froa  the  Ameriean  Colloid  Co^iaqy. 
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Table  4.    Effect  of  Grade  of  DDT  and  Amount  and  Kind  of  Extending  Material 
Codling  Moth  Test  on  Rome  Beauty  Apples,  Oak  Glen 

Notes    1)  A  oaljoc  spray  of  Gesarol  AK40  (1  1/4-100)  was  applied  to  four  blocks  of  the  test  on  May  19, 
The  remaining  three  blooks  received  no  calyx  application. 
2)  Harvest  -  October  9-11 


Composition  of  cover  sprays 

First-Jvme  2 
Second-June  15 


Third-June  29 

number 

Total 

crop 

DDT 

surface 

Materiel 8 

Fourth- July  26 
Fifth-August  13 

of  single 
tree 

Per  cent 

Hforms 
per  100 

Stings 
per  100 

residues  on 
as  p.p.m. 

fruits  express 
wet  weight 

Sixth-August  24 

replicates 

Wormy  Stung  Clean 

fruits 

fruits 

Oct.  5 

Oct. 

20/ 

1.  DDT  (c.pO — '  -amorphous 
silioft?!/  ( 35-65 )£i/ 

1.4  lbs. 

7 

0.3 

1.6  98.1 

O.S 

1.7 

3.0 

0.9 

Z,  DDT  (Aerosol )£/-ainorphous  silica 

(40-60)£i/                                        1.4  lbs. 

7 

0.9 

1.4  97.7 

0.9 

1.6 

3.6 

2.0 

14/ 

3.  DDT  ( Tech )^2f -amorphous  silica 
(50-50)22/ 

1.4  lbs. 

7 

0.3 

1.1  98.6 

0.3 

1.1 

3,9 

1.7 

4.  DDT  (Teohlramorphous  silica 
(25-76)22/ 

2.8  lbs. 

7 

0.4 

1.4  98.2 

0.4 

1.5 

3.5 

1.8 

6.  DDT  (Tech)-amorBb9«s  silica 
(12  1/2-87  1/2)^2/ 

6.6  lbs. 

7 

0.1 

0.5  99.4 

0.1 

0.6 

3.8 

2.0 

6.  DDT  (Teoh)-efflorphous  silica 
(50-50)  remilledSS/ 

1.4  lbs. 

7 

0.1 

0.7  99.2 

0.1 

0.8 

4.6 

2,0 

7.  DDT  (Toch).-oalcium  silicatoi?/ 
(50-50)22/ 

1.4  lbs. 

7 

0.1 

0.6  99.3 

0.1 

0.6 

4.0 

3.1 

8.  DDT  (Tech)-ball  olayi^ 
(50-50)22/ 

1.4  lbs. 

7 

0.6 

2.0  97.4 

0.6 

2.2 

3.4 

1.6 

9.  DDT  (Teoh)-kaolin  olayV 
(50-60)22/ 

1.4  lbs. 

7 

0.1 

1.4  98.6 

0.1 

1.4 

6.1 

2.7 

10.  Gesarol  AK4024^ 

1.4  lbs. 

7 

0.5 

1.5  98.0 

0.5 

1.8 

3>e 

-1.7 

11.  DDT-Veegum  (10-90)2^ 

5  lbs. 

7 

0.6 

2.0  97.4 

0.6 

2.4 

6.2 

2.5 

12.  Acid  lead  arsenate 

3  lbs. 

6 

16.9 

10.6  72.6 

19.6 

22.2 

19/  The  October  17  fruit  samples  were  taken  from  a  single  tree  replicate  of  each  treatment  whereas  the  October  6  seta  pies  were  taken  from 
the  seven  single  tree  replicates  of  each  trea-bnent. 

20/  A  roerystalliied  grade  of  DDT  furnished  by  the  Pennsylvania  Salt  Manuf actviring  Company  which  had  a  setting  point  of  106.7°  C. 

21/  An  extender  supplied  by  the  Johns-Manville  Corporation  and  designated  as  Celite  Ho.  209. 

22/  Milled  in  a  laboratory  hammer  mill  through  the  screen  sequence  I/I6  H.  B.,  .035  H.  B.  and  .020  H.  B.  following  manual  pramixing. 

23/  Milled  in  a  laboratory  hammer  mill  through  the  screen  sequence  I/I6  H.  B.,  .035  H.  B.,  .027  H.  B.,  ,020  H.  B.,  .020  H.  B.  and 
.020  E.  B.  following  manual  premixing. 

24/  A  composition  obtained  from  the  Geigy  Company,  Inc.  which  contained  40  per  cent  technical  grade  DDT  and  60  per  cent  of  unspecified 
extending  materials. 

25/'  Supplied  by  the  R,  T.  Vanderbilt  Con^iany,  Ino. 
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Table  fi.    Effect  of  Supplaments  on  the  ^ffioienoy  of  DDT  and  Tests  of  other  Organic  Insectlaidsa. 
Codling  Moth  Test  on  Rome  Beauty  Apples,  Oak  Glen 

Hotes    1)  A  ealji  spray  of  Gesarol  AK40  (1  l/4-lOO)  nas  applied  to  four  tltKdcs  of  the  test  on  May  19,    The  remaining  three 
l)loolcs  received  no  ealyx  •application, 
2)  Harvest  -  October  10-12 


Qomposltion  of  coTsr  sprays 


■orlals  (unit  of  measure) 


First-June  5-9 

Second- June  19  Banber 

Third-July  9  of  single 

Fourth-August  4  tree 


Fifth-August  22 


replicates 


 Total  prop  

Worms  Stings 

Per  pent  per  100  per  100 

Wormy  Stung  Clean    fruits  fmits 


DDT  Borf aee 
residues  on  fruits  expressed 

as  p. p.m.  vet  weight 
Got.  S  Opt.  17i£/ 


DDT  (Aeroaol)5/-ball  olayiS^ 

(50-50)1]/  (Ibe.)  1.1 

DDT  (Aerosol)-ball  clay 

(50-50)  (lbs.)  1.1 

Blood  albumin  spreader  (ozs.)  1 

DDT  (Aerosol )-ball  clay 

(50-50)  (lbs.)  1.1 

Zinc  sulfate  jnonohyd rat 6  (ozs.)  6 
Gsnifiltt  C?I/  (10  per  cent  aqueous 

solution)  (pts.)  l/t 

DDT  (Aero8ol)-ball  clay 

(50-50)  (lbs.)  1.1 
Light  medium  oil  (2  per  cent 

B-19S6)25/  (qts.)  1 

DDT  (Aerosol )-ball  clay 

(50-50)  (lbs.)  1.1 
Light  medium  oil  (2  per  cent  B-1956) 

(pts.)  1 
Anijnal  glue  (6  per  ceoat  aqueous 

solution)  (pts.)  1/2 

DDT  (Aerosol)  (V>s.)  .55 

Velsiool  AB6029/  (qts.)  1-1/2 

Acid  lead  arsenate  (lbs.)  S 

B-1956  (ois.)  5 

ZS9-Ch*rolcee  clay-Triton  1-120 

(50-49.3-0.7)52'  (Iba.)  2 


He  76l2/  (lbs.) 

lensene  hezaohlor 
(10-90)52/  (lbs.) 


2 


1.4  4.5  94.1  1.5  5.0 

1.8  3.4  94.8  l.e  4.2 

2.6  5.9  91.5  2.6  7.2 

1.1  4.9  94.0  1.2  6.7 
1.3  4.2  94.5  1.4  4.8 

1.7  3.7  94.6  1.8  4.4 

9.5  8.4  82.1  10.7  14.0 

8.7  5.0  86.3  9.2  7.5 

5.2  8.1  86.7  5.5  11,0 

24.7  3.9  71.4  26.7  6.3 


2.0 
2.0 

2.5 

2.0 
1.9 

1.2 


1.3 


0.7 


1.1 


1.1 


0.1 


0.5 


26/  lulled  in  a  laboratory  hammer  mill  through  the  screen  sequence  l/l6  H.  B,,  l/l6  H.  B.  and  .035  H.  B.  following  i«nii''1  premixlng. 

27/  A  spray  supplement  supplied  by  the  General  Chenioal  Cosqiaiiy  particularly  for  oae  witb  G«iiioide  in  spray  suspensions. 

28/  A  proprietajy  entulslfying  agent  containing  a  phthalic  glycerol  alkyd  resin  supplied  by  the  Solia  and  Haas  Coa^any. 

29/  An  aromatio  petroleus  fraction  comprised  principally  of  dl-  and  trlmethyl  naphthalenes  supplied  by  Hie  Velsiool  Corporation. 

so/  A  ccmposition  of  dichloro  diphenyl  dlchloroethane  supplied  by  the  Rohm  and  Baas  Company. 

31/  An  experlaaotal  oompound  supplied  by  the  Rohm  and  Haas  Compai^. 

32/  Supplied  by  Chanurgio  Corporation  and  designated  as  HEX. 
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Table  7»    Removal  of  DDT  Surface  Residues  from  Apples  with  Sodium  Silicate  Washes, 

Note:    Flood-type  tandem  washer.^^/ 

Prewash  taxik-sodium  silicate^^  (80  pouads  to  ICO  gallons) 
Main  tank-water  only 


Spray  treatment; 


25/ 


Dosage 
in  all 

cover 
sprays 


DDT  sxirface 
residues  on  fruits  expressed 
as  p. p.m.  wet  weight  


Unwashed 


80^ 


Washed 
100"F 


Per  cent 
DDT  surface 
residue  removed 


80OF 


laoop 


1.  DDT  ( c. p. ) -amorphous 

silica  (35-65)  1.4  lbs.  0,9 

2.  DDT  (Aerosol )-ajiiorphous 

silica  (40-60)  1.4  lbs.  2,0 

3.  DDT  (Tech)-aiaorphous 

silica  (50-50)  1.4  lbs,  1.7 

4.  DDT  (Tech)-aiaorphous 

silica  (25-75)  2.8  lbs.  1,8 

5.  DDT  (Tech)-amorphous 

silica  (12  1/2-87  l/2)  5.6  lbs,  2.0 

6.  DDT  (Tech)-amorphous 

silica  (50-50)  remilled  1.4  lbs,  2,0 

7.  DDT  (Tech)-calcium 

silicate  (50-50)  1,4  lbs,  3.1 

8.  DDT  (Tech)-ball  clay  (50-50)  1.4  lbs,  1,6 

9.  DDT  (Tech)-kaolin  clay  (50-50)  1.4  lbs.  2.7 

10.  Gesarol  AK40  1.4  lbs,  1.7 

11.  DDT-Veegum  (10-90)  5  lbs.  2.5 


  0,1 

0,5  0.4 

0,7  0,6 
0.2 

0.3  0,6 

0.7  0,2 

0.4  0.2 

1.0  1,2 

1.1  0,6 
0,4  0,6 
0.8  0.8 


75 


59 


85 

65 

87 
38 
59 
76 

68 


89 

80 

65 

89 

70 

90 

94 
25 
78 
65 

68 


Average 


2,0 


0.7  0,5 


68 


74 


55/  A  BADD  washer  with  a  heated  prewash  tank  unit,  an  imheated  main  tank  unit,  a  water  idnse 
tank  unit  and  a  velour  roller  drier  \mit  manufactured  by  the  Bean-Cutler  Division  of  the 
Food  Iv'achinery  Corporation, 

54/  An  alkaline  liquid  silicate  (58.5°  Baume)  with  an  approximate  alkali-silica  ratio  of 
1:1.60  manufactured  by  the  Philadelphia  Quartz  Company  and  designated  as  Brand  B-lSf. 


35/  See  footnotes  of  Table  4. 
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Table  8,    Removal  of  DDT  Surface  Residues  from  Apples, 

Note:    Apples  sprayed  in  six  cover?  with  DDT  ( Tech)-amorphous  silica  (60-50 
at  the  rata  of  1,4  pounds  per  100  gallons 
Flood-type  tendem  \msh.er^^ 
Prew^ish  tank-wash  mixttire 
Main  tank -water  only 


Wash  materials  (unit  of  weight) 

Amount 
per  100 

Temp. 

or 
wash 

DDT 

residues  on 
as  p. p.m. 

surface 

fruits  expressed 
wet  weight 

JPer  o«nt 

DDT 
surface 
"  residue 

gall ons 

mixture 

Uitwashed 

Yifashed 

removed 

x»  oOuium  siiicaT6__/  j 

80 

65°F 

1.7 

0.55 

68 

2*  Sodium  silicate  (lbs.) 

80 

80OF 

1.7. 

0.7 

59 

3,  Sodium  silicate  (lbs.) 

80 

lOO^F 

1.7 

0.6 

65 

4.  IN-181-P^  (ozs,) 

1 

650f 

1.3 

0.55 

58  ^ 

5.  Triton  X-10038/  (ozs.) 

1 

670f 

1.3 

0.7 

46 

6.  Triton  X-1 55^39/  (ozs.) 

1 

650F 

1.3 

'  1.3 

0 

7.  Trisodim  phosphate  (lbs.) 

3 

700F 

1.3 

1.0 

23 

8»  Trisodiim  phosphate  (lbs.) 
IN-181-P  (ozs.) 

3 
1/3 

68  Of 

1.3 

0,8 

38 

56/  See  footnotes  of  Table  4  conceniing  this  mixtui'e. 

37/  A  powder  containing  51  per  cent  sodium  la\aryl  sulfate  obtained  from  the  E.  I.  DuPont 
de  Nemours  and  Company,  Inc. 

38/  A  polyethylene  glycol  alkyl  aryl  ether  emulsifying  agent  supplied  by  the  Rohm  and 
Haas  Company. 

39/  An  emulsifying  agent  which  is  dimeric  dialkyl  phenoxy  polyethoxy  ethanol  supplied 
by  the  Rohm  and  Haas  Company. 
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OOLORASO 


Oeorg«  N.  List.  Colorado  1^ cultural  li^ariMait  Station, 
Fort  Colllnt  and  J.  Vevton,  Bureau  of  Plant  and  Insaet 
Control*  Paonia. 

Codling  Moth  Control  in  Colorado  -  19^5 

Ihe  invest igational  studies  for  the  control  of  codling  aoth  on 
pears  and  acpples  was  again  set  tqp  as  a  cooperatiTe  project  of  the 
Colorado  Ixperiaent  Staltion  and  the  State  Bureau  of  Plant  Insect 
Control. 

She  project  consisted  of  tvo  definite  lines  of  endearor,  ris: 
(l)  Ixperiaental  replication  of  spraj  aaterials  and  schedules  on  pears 
at  Clifton,  and  (2)  grower  test  plots  on  pears  and  apples  in  Mesa. 
Freaont  and  Delta  counties. 

Seasonal  Conditions!    Codling  aoth  eaergence  started  7  to  10  days 
later  and  was  aateriisLLly  less  in  total  population  than  for  the  season  of 
19U^.    Ihe  interaittant  cool,  rainy  i>eriods  during  Maj,  and  a  coi^para- 
tiToly  cool  Jxme,  were  seasonal  conditions  that  contributed  to  a  aoderate 
codling  Both  infestation  for  the  first  brood.    Ihe  weather  conditions 
during  July  and  iugust  were  faTorable  for  noraal  aoth  aotiTi^. 

Generally  speaking,  the  standard  spraying  treataents  (lead 
airsenate-kerosene-soap  or  fixed  nicotine  spray  aiztures)  gave  controls 
far  aboTS  those  reported  in  19^^. 


Die  experiment  plan,  as  in  19^*  consisted  of  72  double  tree 
plots,  in  i^ich  12  different  spraying  treatments  were  replicated  6 
times. 

Spraying  dates: 


(l)  Irperi mental  Spray  Tests  on  Pegtrs 


First  Brood  Sprays 


Second  Brood  Sprays 


Cedyx  spray 


1^  10 
May  20 
JUiy  29 
June  9 
June  19 


1st  coTsr  spray 
2nd  coTer  spray 
3rd  coTsr  sprsy 
4th  ooTer  spray 


5ith  coTer  spray 

6th  coTsr  spray 

7th  coTer  spray 

8th  coTer  spray 


J>>17  7 
July  17 

July  25 
Aug.  7 


Soaaary  of  Total  Season's  Trait  for  All  Plots 
(Includes  Silxmings,  Vlndfalls*  and  Harvest  Trtiit) 


Treat-       Spray  schediiles  and  aaterials  Percent   Percent    Percent  total 

nent  Quantities  per  100  gallons  voraiy       stimg        worms  as 

Ho.  of  ^tcr  frolt       fruit       calyx  worms 

DDT  (Gesarol  MZ^)  2#  Gesofloc 
spreader  and  sticker  1  pt.  implied 
0       in  OalTx  and  8  coyer  sprays  (.8#  0.1  0.18 

actual  I>])T-100)(  Second  eonseeutlTe 
year  DDT  used  on  these  trees) 


Calyx  spray*  lead  arsenate  only. 
CoTer  sprays  l-^  incluslT®  lead 
arsenate  3^^*  kerosene  1  pt.,  suamer 

oil  2  qt.  (Soperla).    In  second  Ijrood     9.5^        O.73  51^ 
corer  spray*  3  to  8  Indus  ire*  siinaer 
oil  omitted,  kerosene  increased  to 

2jat. 


WT  same  as  Ho.  0  (Harvest  fruit  on 
these  trees  were  Sljl  woray  in  I9UU  O.33        0.^2  125^ 

following  lead  ar senate-kerosene- 

soap  spray  schedule)  ^  

Calyx  spray*  Kryocide  3^  followed  "by 

8  cover  sprays-Kryoclde  3#  summer  oil     3.44        0,58  5Sji 

)erla)  2  qt.  

BL  155  with  DDT  (foramlation)  2#  plus  — — 
2  qt.  sumaer  oil  for  8  cover  sprays. 

Oil  omitted  from  calyx  spray,  (forsni-  0.81  O.38  kkj^ 
lation  contains  1?^  DDT,  therefor  2# 

Jtaaaia  ♦^jMk actual  DPJ^lOO  gallons.)  

He- 761  1  l/2#  Calyx  and  8  cover  sprays. 

Sctaaer  oil  (Superla)  2  <it.  in  first  7-92  l.Ol^  33% 
cover  spray.    Oil  omitted  from  follow- 

ing  sprays  due  to  folietge  injury.  

DDT  2536  (Dupont)  3»2#  Calyx  and  S  ~ 

cover  sprays  (Iquals  .8#  actual  DDT        O.16        O.I3  18^ 

to  100  gal.)   

Lead  arsenate  2#;  DDT  2#  (&esarol  AE^  — 

UO)  Gesofloc-sticker-spreader  1  pt.        0.10        O.34  ik^i, 

Calyx  and  8  cover  sprays «  (Xqtaals 

.8#  actual  DDT  to  100  gal.)  

£«L.  13^  2f*  summer  oil  (Superla)  2  qt.  ~ 
Calyx  spray  lead  arsenate  3#  for  8  5.81        0.^7  63$^ 

cover  sprays  (second  consecutive  year 

on  these  trees).  
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Continued 


Treat- 
ment 
No. 

Spray  schedules  and  materials 
Quantities  per  100  gallons 
of  water 

Percent 
worsty 
fruit 

Percent 
stung 
fruit 

Percent  total 
worms  as 
calyx  worms 

9 

DDT  same  as  No.  0,  except  2-U-6  and 
gth  cover  sprays  omitted.    Calyx  and 
h  cover  sprays  applied. 

1.^9 

1.11 

115^ 

10 

DDT  (Oesarol  AKZ-40)  1#,  plus  1/2  pt. 
Oesofloc  spreader  and  sticker,  Calyx 
and  8  cover  sprays  total  amount  of 
actual  DDT  applied  same  as  in  No.  9 
except  it  vas  dletrituted  throu^out 
season.  (Equals  Q.4#  actual  DDT  to 
100  «al.) 

0.80 

1.18 

ni 

11 

DDT  (Oesarol  AXZ^O)  3#  plus  1  pt. 
Oesofloc  sticker  and  spreader. 
Cedyx  and  8  cover  sprays  (Iquals  1.2# 
actual  DDT  to  100  ml.) 

0.13 

0.22 

nil' 

Mite  Control:    SuaaDer  oil  used  with  lead  arsenate,  Kryocide, 
Black  Leaf  1^^  DDT  formulation,  and  Black  Leaf  1^3  (see  schedules  Bb.  1, 
3,  4,  and  8)  controlled  red  spider  infestation. 

In  the  DDT  spray  treatments  the  addition  of  U,  6,  and  8  ounces  of 
DN-111  (Dinitro-o-Cyclohepylphenol,  Dicychlohexylamine  Salt)  to  the  second, 
third,  and  fotirth  cover  sprays  held  the  red  spider  infestation  in  check 
until  after  harvest.    In  10  to  1^  days  following  harvest  the  red  spider 
infestation  built  vcp  to  the  point  of  causing  some  defoliation. 

In  plot  9 1  ^ere  only  one  application  of  DK»111  was  made  in  the 
third  cover  spray,  defoliation  by  red  spider  became  apparent  by  August 
7.    An  immediate  application  of  inuill  (8  os.  to  100  gal.)  in  the  eighth 
cover  spray  controlled  the  infestation.    It  is  probable  that  the  same 
rate  of  application  used  in  the  eeurly  cover  sprays  might  have  solved 
the  mite  problem  for  the  season. 

Codling  moth  control:    Codling  moth  control  was  comparatively  ex- 
cellent throughout  all  spray  treatments,  when  considered  in  the  li^t  of 
the  previous  yeeurs'  esqperience,  %dien  8  cover  sprays  of  lead  ar senate-kerosene- 
soap  resulted  in  6l^  wormy  harvest  fruit.    9ie  use  of  DDT  in  the  several 
spraying  schedules  consistently  produced  superior  control  over  the  non- 
DDT  spray  mixtures. 

yruit  Siie;    Bandomised  saa^les  of  ^  pears  weighed  from  each  tree 
in  every  plot,  indicated  a  significant  reduction  of  frvlX  else  idiere 
summer  oil  had  been  used  through  the  season. 
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(2)  growr  Test  Plots 

Grower  test  plots  were  conducted  in  mesa  County  on  pears,  and  in 
.Delta,  Larimer,  and  l^emont  counties  on  apples*    Quantities  and  mixtures 
of  spray  materials  were  approximately  the  same  as  in  the  experimental 
plots  as  recorded  in  section  (l)  of  this  report. 


Percent  Percent 

Grower 

Fruit 

Spray  Treatment 

wormy 

Materials,  etc. 

fruit 

fruit 

M.  L.  Dilley 

Bartlett 

Lead  arsenate-oil- 

Clifton 

Pears 

kerosene-soap 

1  0 

DDT 

0.1 

0.1 

(Oil  used  in  first  hrood 

DDT  (calyx  spray 

spray )  xo  vcu.  o  cover 

sprays 

omitted) 

0.0 

0  0 

V/.  V 

Composite  of  4-  orchards 

viii von 

A,  Lead  arsenate-oil- 

kerosAne 

v.x 

P  «  D  covor  sprays 

B.  BL  155,  oil 

C.  DDT 

0.7 

0.7 

D.  Kryocide 

o.ii. 

Paul  Hofer 

i^les 

DDT  gj 

« 
.o 

1  1 

XX 

Paonia 

Delicious 

BL  155,  oil 

k 

6  cover  sprays 

BL  155,  DDT,  oil 

xo 

7 

Lead  arsenate,  oil 

cX 

i.5 

John  Patton 

ipples 

BL  155.  oil 

Xj.  V 

Hotchklss 

Bomes 

BL  155.  DDT.  oil 

o  n 

XX«v 

DDT  2/ 

0.^ 

^  cover  sprays 

Lead  arsenate,  DDT 

3.0 

11.0 

Lead  arsenate,  kerosene 

oil 

i6.o 

15.0 

Heal  Hadley 

Apples 

Lead  ar senate-kerosene 

Paonia 

Delicious 

soap 

i6.o 

24.0 

6  cover  sprays 

DDT  2/ 

J+.o 

Tan  Oorder 

ipples 

Speed  sprayer  6  eover 

Paonia 

sprays 

DDT  2/  Jonathans 

o.i^ 

0.2 

Delicious 

0.2 

1.6 

5  cover  sprays 

DDT  2/  Jonathans 

0.3 

0.4 

Delicious 

0.1 

0.2 

6  cover  sprays-Jonathan 

Lead  arsenate-kerosene  soap  U.O 

6.0 

gj  DDT  was  not  available  until  time  for  second  cover  spray. 
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Percent  Percent 

Grower 

?rult 

Spray  Treatsent 

wo  ray 

stone 

Materials,  etc. 

fruit 

fruit 

Becco  Bore. 

ipplee 

Calyx  and  1st.  coTer 

Jonathans 

lead  arsenate  1/ 

DDT  gl  HOt*  2t  -100 

0.5 

1.0 

DDT  2/  405»  Ir  -100 

1.0 

1.7 

BL  1^^,  oil 

^  la 

1.0 

Ben 

Lead  cu: senate 

Dayls 

Kryolite 

6.2 

6.1 

C.  X.  White 

ipplee 

JDDT 

6.U 

12.5 

Penrose 

Bones 

Kryolite 

20.S 

12*9 

Lead  arsenate 

21t* 

12.9 

11.6 

LovelaJid 

Jonathan 

kerosene  soap 

29.8 

BL  155.  oil 

16.5 

2.7 

Lead  arsenate  2# 

BDf  1#  to  100 

DDT  If  to  100 

5tO 

2.^^ 

1/    Calyx  and  first  corer  spray  lead  arsanate. 

2j    DDT  was  not  arailable  until  tiae  for  second  coTer  spray 


In  the  grower  test  plots  DDT  proTad  superior  for  codling  aotii  control 
oyer  all  other  spray  schedules.    Bo  particular  site  or  red  spider  infesta- 
tions dcTeloped  in  the  i^le  orchards  lAere  DDT  sprays  were  lulled,  except 
in  the  Becco  orchard  at  Canon  City.    It  is  recognised  that  these  data  coTer 
only  one  season's  experience  and  also  that  the  nite  populations  have  a 
tendency  to  increase  with  the  use  of  DDT.    Vhile  DDT  as  an  insecticide 
for  the  control  of  codling  a»th  shows  great  possihilities.  its  use  is 
not  heing  recoanended  for  the  season  of  19^6  doe  to  the  uncertainty  of 
neeting  residue  tolerance  requirenents.    Suggestions  relatire  to  its  use 
will  he  issued  for  the  guidance  of  tiiose  who  insist  iq>on  glTlng  it  a  trial 
in  I9U6. 


DPT  Hesidue  Stndiaa 

In  analysis  was  nade  of  the  DDT  deposit  at  harrest  tine  on  saiqplaa 
of  fruit  trxm  each  of  the  spray  plots  and  orchards. 

In  the  Dilley  Bartlett  pear  orchard  the  residue  ranged  froa  3.06l  ppa 
in  the  x>lots  that  received  only  h  coTer  sprays  of  .8  pound  of  IBS  per  100 
gallons  to  7-0^7  ppn  in  the  plots  that  receired  8  coirer  sprays  of  1.2  poods 
per  100  gallons.    This  was  the  only  case  where  the  residue  on  Bartlett  pears 


was  over  the  7  ppm.    However,  in  the  same  orchard  Keifer  pears  sprayed 
with  .S  pound    of  DDT  to  100  gallons  carried  a  deposit  of  U.U92  ppa. 
In  a  Hoae  Beauty  orchard  ^  cover  sprays  of  .8  pound  to  100  gallons  gave 
a  deposit  of  3*256  ppm  while  ^  cover  sprays  of  a  combination  of  Black 
Leaf  155  and  DDT  with  oil  which  gave  a  dilution  of  .3^  poujadof  DDT  to 
100  gallons  resulted  in  a  deposit  of  6.^^37  PP^*    In  a  Jonathan  orchard 
6  cover  sprays  of  1  pound  of  DDT  to  100  gallons  gave  a  deposit  of  7.^02 
ppm.  \dxile  in  the  same  orchard  6  cover  sprays  consisting  of  lead  arsenate 
2  pounds  and  DDT      pound  to  100  gallons  gave  a  deposit  of  6«760  ppm. 

A  number  of  materials  were  used  in  washing  solutions  in  the 
laboratory  in  an  attempt  to  remove  DDT«    None  of  these  consistently 
removed  any  considerable  percentage.    In  orchard  tests  "brushing  the 
fr\iit  with  a  peach  defuzzing  brusher,  wishing  in  the  standard  hydro- 
chloric acid,  and  washing  in  a  2  percent  lye  solution,  in  a  solution 
of  7atsol  6  pounds  to  the  100  gallons  and  with  Yatsol  6  pounds  to  100 
gallons  plus  2  percent  lye,  all  failed  to  remove  consistently  any  con- 
si  derahle  percentage. 


OONMBCTICUT 

B.  B.  Triend,  Connecticut  Agricultured  Szperiment  Station, 
Hew  Haven. 

CODLIHQ  MDTH,  19^5 

Oviposition:    !Die  weather  conditions  prohahly  were  responsible  for 
a  prolonged  emergence  period,  and  temperatures  were  not  favorahle  to  ovi- 
position in  late  May  and  early  June*    Most  of  the  first  brood  larval 
damage  occxirred  in  late  June  and  in  July. 

Infestation:    In  our  experimental  orchards  at  Moxmt  Carmel  and 
vicinity  the  infestation  was  low,  less  than  k  percent  in  the  sprayed 
blocks.    In  a  commercial  orchard  at  Bremford  where  the  damage  has  heen 
fairly  heavy  in  late  years,  due  to  improper  orchard  management  and 
spraying,  the  damage  %ras  reduced  in  19^5  partly  because  of  unfavorable 
temperatures  dtiring  the  oviposition  period  eoid  partly  jecause  of  improved 
spraying.    Sight  or  10  commercial  orchards  had  an  increased  infestation 
in  13^5 t  but  the  spray  coverage  was  evidently  not  good  in  late  June  and 
July.    In  all  but  two  cases  the  infested  blocks  were  close  to  packing 
"^heds*    Ve  have  no  evidence  that  with  a  good  spray  program  arsenate  of 
lead  will  not  control  the  codling  moth  in  Connecticut. 

13ie  low  infestation  in  our  experimental  orchards  has  rendered  the 
results  of  our  reduced  schedules  and  DDT  applications  inconclusive. 


DXLAtfABX 

L.  A.  Steams,  Delaware  Agricultural  Experiment  Station,  Hewark. 
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W.  H.  Clarke,  Fruit  Pest  and  Parasite  Laboratory,  Georgia 
Bepartment  of  Sntoaology,  Cornelia. 

1.  Seasonal  Conditions  and  Status  of  Codling  Moth  Infestations 
for  19^5 . 

A  late  spring  freeie  killed  the  majority  of  the  fruit  on  all 
varieties  and  there  was  no  generally  good  crop  in  any  one  orchard. 
Spring  brood  emergence  was  light,  and  bait  traps  caught  only  351  codling 
moths  during  the  season. 

2.  Parasitism  of  Codling  Moth  SIggs. 

A  study  of  kj2  codling  moth  eggs  collected  in  orchards  dirring 
June,  July  and  August  showed  slightly  better  than  8  percent  parasitized 
by  the  sgg  parasite  T,  mlnutua.    All  collections  were  made  in  sprayed 
orchards* 


3»         Parasitism  of  Codling  Moth  Larvae. 


Weekly  collections  of  stung  apples  were  broTight  to  the  Insectary 
for  study  of  emergence  of  adult  moths  and  parasites.    The  only  parasite 
recovered  was  Ascogaster  carpocapsae,  and  the  total  parasitism  was 
negligible. 


Control  Szperiments  using  SDT. 


The  only  experiment  using  poison  control  was  conducted  in  the 
orchard  owned  by  Mr,  J.  P.  Fitts,  and  the  experiment;  was  conducted  on 
the  Delicious  variety.    We  were  unable  to  get  the  DDT  in  time  for  a 
full  season  schedule  and  consequently  the  results  secured  are  not  con- 
clusive.   The  preparation  used  was  a  2^  percent  wet table  DDT  dust 
secTired  from  the  S.  I.  DuPont  Nemours    Co.    The  material  was  used  in 
the  last  five  cover  sprays. 

(a)    Spray  Schedule:     (Amounts  per  100  gallons)  1/ 

k/  2/U5  -  5  qt.  LS;  k  lb.  lead  ars  Ist  cover 

U/16/U5  -  k  lb,  ars.  lead;  1  gal.  oil;  1-6-100  bordeaux..  2nd  cover 
5/  2/U5  -  k  lb.  ars.  lead;  1  gal.  oil;  1-6-100  bordeaux..  3rd  cover 
5/17/^5  -  ^  1^.  lead  ars.;  1  pt.  nicotine  sulfate; 

1  gal.  oil;  3/U-6-IOO  bordeaux  Uth  cover  l/ 

6/  U/U5  -  U  lb.  lead  arsenate;  5  lb.  lime  5th  cover  l/ 

6/19/^5  -  ^  1>>.  lead  arsenate;  1  gal.  oil; 

1  l/U-6-100  bordeaux    6th  cover  l/ 

7/I2/U5  -  U  lb.  lead  arsenate;  1  gal.  oil; 

1  l/U-6-100  bordeaux    7th  cover  1/ 

7/26/U5  -  U  lb.  lead  arsenate;  1-6-100  bordeaux  gth  cover  l/ 

1/    This  is  the  regular  schedule  applied  by  the  grower  for  1QU*5 
and  the  DDT  plat  was  the  same  excepting  that^  pounds  of  the 
25  percent  DDT  was  substituted  for  the  lead  arsenate  in  the 
last  five  sprays. 


-  30  - 


(b)  Harveat  Results 

Harvest  was  during  the  period  of  August  l6  through  August  29. 
Wonay  fruits  ia  the  DDT  plat  totaled  8,6^  percent  as  against  22.23 
percent  ia  the  regular  lead  arsenate  plat;  stung  fruits  totaled 
17.87  percent  in  the  DDT  plat  as  against  25 .73  percent  in  the 
standard  plat;  fruits  showing  codling  moth  injury  either  as  stings 
or  worms  totaled  26,51  percent  ia  the  DDT  plat  and  ^7*96  percent 
in  the  standard  plat;  sound  fruit  totaled  71 » 3^  percent  in  the  DDT 
plat  as  against  50*13  percent  in  the  standard  plat.    Jruita  with 
multiple  stings  and  worms  favored  the  DDT  plat  in  approximately 
the  same  proportions. 

(c)  Compatibility 

The  DDT  mixed  readily  with  the  other  ingredients  used  in  the 
schedule  and  no  injury  to  fruit  or  foliage  resulted. 

(d)  Effects  of  DDT  on  Aphlds.  Eed  Mitae  and  Beneficial  Insects 

There  was  a  coioplete  absence  of  ladybeetles  cmd  ant  lions  in 
the  plat  sprayed  with  the  DDT,    Aphids  were  only  slightly  more 
numerous  but  were  more  noticeable  on  the  newer  growth  than  ia  the 
standard  plat.    lEhere  was  no  noticeable  difference  in  the  folleige 
in  the  DDT  plat  until  after  harvest  when  a  r.oticeable  bronzing  of 
the  leaves  was  apparent.    Examination  showed  the  bronzing  to  be 
caused  by  a  moderately  heavy  infestation  of  red  mites.    These  mites 
did  not  occur  ia  any  other  place  in  the  orchard  and  no  bronzing  of 
the  leaves  was  apparent  outside  the  DDT  plat. 

It  is  of  interest  to  report  that  in  another  orchard  some  three 
miles  from  the  test  orchard  that  a  red  mite  infestation  equally  as 
severe  was  noted,  and  that  no  DDT  had  been  used  in  this  latter 
orchard.    A  red  mite  infestation  has  been  found  in  this  orchard 
during  the  last  three  seasons* 

(e)  Adherence  of  DDT  to  rruit  and  Joliage 

The  fruit  from  the  DDT  plat  showed  a  heavy  coating  of  spray 
that  could  not  be  washed  off  in  the  regular  acid  bath  nearly  as 
well  as  could  the  spi^  on  fruits  from  the  regular  standard  spray 
plats.    Adherence  of  the  DDT  to  the  foliage  was  very  good. 

(f)  Conclusions 

The  DDT  experiment  indicates  that  this  material  has  possi- 
bilities ia  the  coatrol  of  the  codling  moth  but  until  a  test  can 
be  conducted  through  the  season  its  actual  value  cannot  be  determined. 
DDT  is  compatible  with  summer  oil  and  bordeaux.    It  can  be  expected 
that  DDT  will  kill  beneficial  predators  and  parasites  and  that  a 
build-up  of  mites  and  scale  insects  mi^t  be  expected  on  trees  sprayed 
with  the  DDT. 
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ILLINOIS 

S.  C.  Chandler,  Illinois  Natural  History  Sarvey,  Carbondale. 
COm.INQ  MOTH  aiP3gRIMB!HTAL  WOHK  IN  ILLINOIS.  19^5 


Sscperl mental  work  on  codling  moth  in  Illinois  consisted  chiefly  of 
tests  with  DDT  (Dichloro-diphenyl-trichloroethane)  in  eleven  apple 
orchards  in  nine  coiinties.    In  Tahle  1  the  most  important  data  from 
the  spray  schedules  used  in  ten  of  these  orchards  are  given.    In  this 
and  succeeding  tahles  the  orchards  and  counties  are  listed  from  south 
to  north  in  the  state. 

In  coB^aring  the  final  infestation  data  given  in  Table  2  %rith 
the  schedules  in  Table  1,  consideration  should  be  given  to  the  total 
number  of  sprays  applied  with  each  treatment,  date  of  last  spray,  and 
other  items  which  might  affect  the  results  besides  the  materials  used. 
In  two  of  these  tests  the  spraying  was  supervised  by  us,  the  others 
being  grower  tests  watched  throughout  the  season  and  applied  Just  as  a 
grower  would  do  it  in  his  %diole  orchard. 

Some  of  the  disadvantages  of  the  use  of  DDT  are  shown  in  Table 
3,  which  shows  the  condition  of  fruit  and  foliage  in  the  various  plots. 
The  "Oil-DDT"  injury  began  to  show  after  the  third  or  fourth  applica- 
tion of  DDT  with  summer  oil.    A  very  importcoit  test  was  conducted  in 
the  Eckert  orchard  in  a  block  of  several  varieties  which  showed  that 
certain  varieties  are  practically  immune  to  this  injury.    The  sus- 
ceptibility was  foitnd  to  be  as  follows: 

None  to  Light  Moderate  to  Severe  Very  Severe 

Winesap  Jonathan  Duchess 

Stayman  Delicious  Wealthy 

York  Golden  Delicious 

Maiden  Blush  Grimes  Golden 

Sctn  Jacinto 

The  term  oil-DDT  injury  must  be  broadened  to  include  other  highly 
chlorinated  materials,  since  identical  injury  was  produced  by  the  Z  39 
(dichloro-diphenyl-dichloroethane)  and  by  H,  S.  761,  a  related  compound 
vrhose  composition  we  do  not  know(Nugent  &  Schapanskl  orchard.) 

This  injxiry  did  not  occur  in  the  11th  orchard,  the  Lee  Pray  orchard 
in  Champaign  County  (supervised  by  Dr.  M.  D,  Farrar).    Oil  was  used  in 
only  one  and  two  applications  and  injury  was  absent.    Some  of  the  best 
appearing  fruit  emd  foliage  was  in  the  DDT  plots.    Infestation  data  are 
not  given  in  Table  2  because  of  a  wide  variation  in  sise  of  crop  and 
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consequently  in  infestation*    DDT  from  several  different  coicpanies  was 
used  in  this  test,  and  as  nearly  as  we  could  judge,  considering  the  crop 
differences,  control  was  not  significantly  different  with  these  nateri^Se 

doncluslons 


1.  Control  of  codling  moth  and  Isafhopper  was  always  better 
in  DDT  than  in  Standard  hlocks  regardless  of  the  fact  that 
in  some  tests  fewer  applications  of  DDT  were  given. 

2.  Considerable  evidence  was  obtained  to  show  that  DDT  with 
summer  oil  can  be  used  at  less  frequent  intervals  and 
fewer  times  than  standard  materials. 

3.  The  combination  of  l/U  pound  aad  l/g  pound  of  DDT  with  half- 
strength  lead  arsenate  or  nicotine  was  about  as  good  as  1 
pound  of  DDf  alone,    ^e  lead  arsenate^DDT  combination  was 
more  effective  than  the  nicotine-DDT  one. 

k.    Ho  significant  differences  in  control  resulted  with  the 
various  brands  of  DDT  used, 

3.    DDT  as  v@  used  it  with  summer  oil  in  several  applications 
always  caused  injury,  the  injury  being  somewhat  in  propor- 
tion to  the  amount  of  DDT  used  (less  severe  in  combinations 
of  small  amounts  DDT  with  lead  or  nicotine). 

6.  Mite  injury  was  moderate  to  severe  in  all  DDT  plots,  being 
less  severe  with  smaller  amounts  of  DDT  with  lead  arsenate 
or  nicotine. 

7«    In  the  orchards  in  which  these  tests  were  conducted  there 
were,  at  harvest,  three  in  which  the  fruit  was  greener  in 
the  DDT  blocks  than  in  the  standard,  two  in  which  it  was 
smaller,  and  three  in  which  it  was  more  russeted. 
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Tat)le  2.  Final  Infestation  Records  on  Picked  Fruit  in  DDT  Experimental 
 Plots  in  Illinois.  19^5  


Materials  Used  Chiefly 

Percent 

Worms 

Percent 

Stings 

Orchard 

Plot 

In  Spray  Schedule 

Wormy 

per  100 

Stung 

per  100 

So. 

Amounts  per  100  gallons 

Apples 

Apples 

Apples 

Apples 

Smith 

1 

DDT  1  Ih.  1/ 

1.0  . 

1.6 

2 

DDT  1/2  Ih.  Lead  Arsenate 

.k 

1.4 

3 

Lead  Arsenate 

13.0 

10.7 

Lead  Arsenate,  one  DDT 

Ib.l 

11.5 

Sauer 

1 

DDT  1  lb. 

1.0 

1.0 

2.8 

3-2 

2 

DDT  l/k  lb.  Lead  Ars.  2  lb. 

6.6 

9.0 

5.9 

2.7 

3 

BL  155 

2.U 

2.7 

3.5 

4.7 

k 

DDT  with  nicotine 

9.2 

11. U 

7.9 

10.1 

5 

Lead  Arsenate 

)l  f\ 

*4.0 

5.1 

11.9 

16.7 

Eckert 

1 

DDT 

0 

0 

c 

•  *T 

•7 

Wealthy 

1 

DDT 

.1 

•  A 

•* 

'J 

Nicotine,  tank  mix 

•  5 

.5 

Jonathan 

1 

DDT 

3.^ 

2.6 

2 

Nicotine,  tank  mix 

160U 

7.0 

Gage- 

1 

Lead  Arsenate,  nicotine 

2.2 

6.6 

Hai^ins 

2 

DDT  1  lb. 

0 

•5 

nugcQv  OS 

X 

JoiJ  i  P  5 

Xl.S 

18. 3 

5.3 

7.6 

wUUapcUlSKJ 

o 

iJUi  \i/uponb/  1  io. 

2.0 

2.7 

2.2 

2.4 

■I 

DDT    ^DiiTkr»nf^    1  /b.  IK  9 

2.5 

3-^ 

5.0 

ixm  (ux-'xave         anu  xieaci 

Do.  ^ 

180. 9 

11.1 

02.5 

5 

Z39  1/2  lb.  Lead  2 

f 

IS?  ^ 

10  6 

6 

DDT  with  nicotine 

11.0 

15.9 

5.4 

5.8 

7 

DDT  (Geigy)  1  lb. 

3.6 

3.9 

U.g 

4.8 

8 

DDT  (Geigy)  l/U  lb.  Lead  2 

6.1 

3.2 

3.5 

9 

xieaci  Arsenate 

19«2 

29.0 

19-5 

44.2 

10 

Lead  Nicotine  stilit 

1?  g 

16  U 

xo«  ^ 

XO  .  H 

Check 

None  treatment 

92.0 

2U7.0 

6,0 

19.8 

Ringhausen 

1 

9o 

2 

DDT  1  lb. 

1 

1  U 

Cof fman 

1 

Lead-nicotine  split 

7.6 

lU.O 

DDT  1  lb     from  f^th  rnvpr 

i).o 

Veihl 

1 

Lead  Arsenate,  nicotine 

.7 

2.0 

2 

DDT  1/2  lb.  Lead  2 

0 

0 

Chat ten 

1 

Lead  Arsenate 

3.0 

12.0 

2 

DDT  1/2  lb.  BL  155 

0 

0 

Thornton 

1 

Lead  Arsenate,  nicotine  split 

U5.2 

21.8 

2 

DDT  1  lb. 

3.6 

3 

DDT  1/2  lb.  Lead  2 

7.2 

15.0 

1/    DDT  amounts  given  are  actual  DDT. 
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ILLINOIS  (Continued) 

M.  D,  Farrar,  Illinois  Natural  History  Survey,  Urtana. 


Several  "brands  of  DDT  were  contpared  with  lead  arsenate  in  a 
semi-commercial  test  at  Savoy,  Illinois  using  unreplicated  plots  of 
sufficient  size  to  require  550  gallons  of  spray  under  the  conditions 
of  this  test. 

The  orchard  was  sprayed  hy  the  owner  up  to  May  h  and  as  follows 
thereafter: 

Date  Plots  Sprayed 

May     Ik  1,  2,  3,  U  -  then  rained  out 

June  5  plots  using  2  qt,  siunmer  oil  per  100  gallons 

with  treatments  applied  to  plots  5»  6,  and  1^^. 

Jtme    18,  19        All  plots  using  2  qt,  summer  oil  per  100  gallons 
with  all  treatments. 

June  25  All  plots  using  2  qt.  siumner  oil  per  100  gallons 

with  all  treatments. 

August  2  to  U       All  plots;  no  oil. 


The  treatments  and  detailed  results  on  two  varieties  are  given 
in  Tahles  1  and  2  while  the  amount  of  visible  residue,  the  condition  of 
the  foliage  and  the  ahundance  of  the  red  spider  in  the  several  plots  is 
indicated  in  Table  3» 


\ 
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Table  I.    Harrett  Results 
Variety,  Orlmes  Oolden;  Harvested  Septeml)er  10,  19^3 


DDT 

Ho. 

Per  100  ApDles 

Per- 

Plot 

Treatment 

Fonra- 

Fruit 

In- 

cent 

Crop  Load 

latlon 

Graded 

Sill  niTfl 

Scah 

11 

l/2#  DDT 

J 

1013 

25.0 

27.0 

1+8.2 

Heavy 

1 

c 

1226 

3.^ 

1.0 

67.6 

▼ery  lieavy 

3 

XT  •WATX  ^ 

B 

lOJg 

2  6 

79.0 

Very  heavy 

7 

•I  A  •nryp 

XT  J'-WX 

A 

mm 

IOU3 

11  0 

7^.0 

Very  llefat 

q 

-lA  DDT 

1125 

U.O 

0.6 

U2.O 

Very  heavy 

12 

-iWk  1)1)7 
iir  *'"i'x 

HO6 

6  <) 

69.8 

Heavy 

IS 

1^  DDT 

IOU6 

10  7 

77.1 

Lieht 

llO^f 

g«7 

68.2 

13 

1091 

7  Q 

**7.2 

Medium 

2 

l/l4.#  DDT  ♦  1/2  lead  arse 

6.6 

0 

1081 

3.1 

77-0 

Verv  heaw 

k 

l/»f#  DDT  •^  1/2  lead  arse 

mate  schedule 

B 

1099 

1?  0 

67.7 

Very  heavy 

g 

l/4#  DDT     1/2  lead  arse 

xiate  schediile 

A 

1115 

30.9 

10.8 

91.0 

Very  light 

10 

l/U#  DDT  +1/2  lead  arse- 

nate schedtile 

I 

1122 

5.0 

1.5 

1*2.6 

Very  heavy 

l6 

x/ht  i/i/A  ~  X/ c  xeao.  arse- 

969 

iMlwV  BwUO«AUAV 

D 

28.5 

— ^i'l 

63.5 

LliEht 

Arera^es 

1077 

xo.o 

56.9 

lU 

l/U#  DDT  +  1/2  nicotine 

'bentonlte  tank  mix 

D 

1123 

8.5 

7.2 

83.5 

Medium 

5 

Voraola  X 

15.1 

12.U 

59.8 

Medium 

6 

B.L.  155 

llOS 

18.1 

18.7 

71.H 

Medium 

17 

Standard  Lead  Arsenate 

Schedule 

U2.7 

7.3 

48.9 

MedituB 

Average  of  2 

-Ho  ^ 


lAble  II.  Harvest  Hesults 

Variety,  Oolden  Delicious;  Harvested  September  28,  1945 

DDT  Nol  Per  100  Apples  Per- 
lot      '    Treatment                    formu-  Fruit  3n-  cent    Crop  Load 
  latlon  graded  Stings  trances  Scab  . 

11  l/2#  DDT  I  klk  17o8  27.2  50.2  Heavy 

1  1#  DDT  0  i^50  3o5  3«7  3^.6  Heavy 

3  1#  DDT  B  kSS  3.2  2.6  30.k  Heavy 

7  1#  DDT  A  —  — 

9    1#  DDT  B  1^80  2.U  0.2  6l.2    Tery  heavy 

12  1#  DDT  y  525  10.7  8.8  58.4  Light 

15  1#  DDT  D  —   —  Light 

Averages  488  4.9  JTs  51.1 

13  2#  DDT  J  —  — 

2  l/4#  DDT  -f  1/2  LAi/  schedule  C  466  7.3  4.2  38.4    Very  heavy 

4  l/4#  DDT  +  1/2  LA  schedule  B  35O  2b. 0  l4.6  57.7    Very  heavy 

8  l/4#  DDT 1/2  LA  schedTile  A  —  —  —  —  — 

.0    l/4#  DDT  +  1/2  LA  schedule  B  38O  7.I  8.6  93.4    Very  heavy 

16  l/4#  DDT  +  1/2  LA  schedule  D 

Averages  399  13^5  63.2 

14  l/4#  DDT  +  1/2  Nicotine 

Bentonite  tank  mix  D  —  —  —  ^ 

5  Formula  X  400  17.2  I5.3  37.0  Medium 

6  B.L.  155 

17  Standard  Lead  Arsenate 

Schedule  422  46,8  11.8  65. 1  Medirm 
Average  of  3 


1/    LA  s  Lead  Arsenate 


TaM«  III.    Condition  of  Orchard,  Octol)er  10,  I9U5  As  Graded 

B7  M.  D.  Jarrar  and  S.  C.  Chandler 

Condition  Abundance  of 


Plot 

Treatment 

Tisible 

of  Poliage 

Bed  Spider 

Residue 

6=  Xzcellent 

5=  Heavy 

n 

l/2#  DDT  (P)  1/ 

None 

5 

5 

1 

1#  DDT  (C) 

None 

5 

3 

1#  DDT  (B) 

None 

3 

5 

7 

1#  DDT  (A) 

None 

5 

5 

9 

1#  DDT  (B) 

Heavy 

4 

5 

12 

1#  DDT  (r) 

None 

5 

5 

15 

1#  DDT  (D) 

None 

5 

5 

13 

2#  DDT  (P) 

None 

5 

2 

l/4#  DDT  (C)  •^  l/s  Lead  Ars.  Schedule  Moderate 

2 

4 

k, 
4 

iM  DDT  (B)  -f  1/2  Lead  Are. 

Schedule  Moderate 

2 

0 

8 

l/4#  DDT  (A)      1/2  Lead  Are.  Schedule  Moderate 

2 

1 

10 

iM  DDT  (E)  ♦  1/2  Lead  Are. 

Schedule  Heavy 

2 

1 

16 

l/lv#  DDT  (D)      1/2  Lead  Are.  Schedule  Moderate 

3 

4 

14 

l/U#  DDT  (D)  ♦  1/2  Hicotine-Bentonite 

Tank  Mix 

None 

5 

0 

5 

Formula  X 

None 

5 

4 

6 

BL  155 

None 

5 

0 

17 

Standard  Lead  Arsenate  Schedule  Hea^y 

2 

0 

1/    Letter  in  parenthesis  refers  to  formulation. 

Results  secured  indicated  the  general  superiority  over  other  treat* 
ments  tested  of  the  program  in  %diieh  DDT  was  used  at  the  rate  of  1  pound 
per  100  gallons  in  the  regular  spray  schedule.    Where  l/4  poxrnd  of  DDT 
was  used  with  I/2  the  usual  quantity  of  lead  arsenate  control  was  not  as 
good  as  obtained  with  the  1  pound  of  DDT  but  was  equal  or  superior  to 
that  obtained  with  lead  arsenate  at  the  usual  strength.    This  test  in- 
volved a  comparison  of  DDT  formulations  produced  by  six  manufacturers. 
All  seemed  to  perform  satisfactorily. 


IHDIAHA 

&.  Edward  Marshall,  Indiana  ^rlc-altural  Szperlment  Station, 
Orleans. 

Th©  codling  moth  control  plots  at  the  Elrod  Orchard  in  I9U5 
receiTed  practically  the  same  spray  materials  as  in  19^3  and  IS^,  Shis 
was  done  in  order  to  provide  answers  to  specific  questions  asked  "by 
Indiana  growers.    The  treatsients  used  have  been  proven  to  he  the  best 
we  know  of  at  the  present  time.    Each  of  the  four  schedules  is  a  treat- 
ment ^ich  if  diligently  and  thoroughly  applied  and  if  fortified  "by 
good  sanitational  practices,  bait  trap  data  for  timing  sprays  and  a  few 
extra  sprays  on  years  during  which  the  codling  moth  is  especially  bad, 
will  control  the  insect  to  the  point  where  the  wormy  fruits  will  be  held 
to  13  percent  or  less  and  will  do  so  with  a  minimum  of  foliage  injury. 
Table  1  provides  most  of  the  detailed  information  as  to  the  progrsjn 
followed  and  the  number  of  sprays  applied  in  19^3  suad  gives  the  measure 
of  control  attained. 

Detailed  costs  and  estimated  returns  of  the  above  program  have 
been  recorded  in  previous  reports.    Again  in  19^5 »       iJ^  19^3        19^ t 
treatment  2  was  the  most  expensive  when  all  factors  were  considered. 


Table  1.    Spray  Schedule  and  Infeetatlon  Counts  -  Xlrod  Orchard,  19^^. 


Plot 

CoTor  1/ 
Sprays 

nawoxiaxB  cj 
(AaoTUits  per  100  gallons) 

Bate 

of 
Sprays 

Voras 

per  100 
Apples 

Per- 
cent 
Clean 

Bushels 
per 
Tree 

1 

k 

1#  Bl  155.  1/2  Kal.  MO 

Jiine  25 

5#  WB.  1  pt.  H.  1  Qt.  SO 

Jane  27 

-h— 

b-7 

7r  MB*  Ipt.  n.  1  qt.  MU 

uiiiy  xc— 13 
JtOy  25-26 

146.50 

57.50 

19.22 

8 

5r        1  pt.  n.  1  qt.  9} 

Aug.  0 

A 

ifp    1         Ttt    1  on 
rT  'U',  1  PL  Ji»  X  Qb.  w 

Aug. 

ow  'u>,  X  pv.  A*  X  q«» 

Aug. 

2 

k 

3#  LA,  1#  L,  1#  ZHSO4 
1/2  eel,  MO 

June  17 
Jiuie  22 

5-6 

31^  LA.  1#  L,  I*  ZHSOi^ 
1/2  eal.  MO 

Jime  21-22 
July  22 

60.25 

36.00 

19.25 

7 

1#  LA.  1#  L.  1/2  gal,  MO 

July  16-17 

s 

■5#  LA.  3#  L.  1/2  gal.  MO 

Julj  31 

9 

3#  LA,  2f  L.  2#  ZHSOi^ 
1/2  gal.  MO 

Aug.  8-10 

3 

^  BL  155.  1/2  gal.  MO 

June  2V25 

3#  BL  155 

July  3-4. 

7 

BL  155.  1/2  gal.  » 

July  2U-26 

8 

■5#  BL  155 

Aug.  &.3 

IU.75 

70.00 

22.86 

9 

31^  BL  155.  1/2  gal.  MO 

Jxily  ia-12 

10-11 

3#  BL  155 

Aug.  20,30 

-r  

4 

4#  LA.  1/2  gal.  MO.  5  ox. 

oJune  27 
July  2-3. 
lU-16 

6  (Top-off  only)  U#  LA.  5  oa.  S 
1/2  cal.  MO 

July  30 

23.25 

J*6.25 

22.75 

7 

8#  «B,  1  pt.  H,  1#  I30X.  S  Aog.  Vi^ 
1/2  gal.  SO                         Aog.  15.16 

1/    Xntire  orchard  recelred  eight  sprays  containing  aaterials  for  apple  seah  con- 
trol, between  the  delayed  dormant  period  and  June  I6,  the  date  of  the  beginning 
of  the  first  cover  spray.    Lead  arsenate  at  the  rate  of  three  pounds  per  100 
gallons  of  water  with  liae  was  used  for  codling  aoth  control  in  the  first  three 
covers  of  plots  two  and  four.    Liae  was  left  out  or  reduced  in  the  first  three 
cover  applications  of  plots  one  and  three.    Plot  one  received  sine  sulfate  as 
a  safener  in  the  first  three  covers. 

2/    Liquid  lime  sulfur  used  thro\]gh  the  calyx  with  three  pounds  of  lead  arsenate 
in  the  calyx  application. 


MS  -  Micronized  sulfur 

J    -  ?eraate 

LA  -  Lead  Arsenate 

MB  -  Mississippi  Bentonite 

MO  -  Mineral  Oil  (302  Gulf  &  Spuria  I5) 

H    -  Black  Leaf  40 


BL  155  -  Black  Leaf  155 

ZHSO4  -  Zinc  Sulfate 

SO  -  Soybean  Oil 

S  -  Soap 

WB  -  Ifyoaing  Bentonite 

ALSO  -  AluBdnuB  Sulfate 

L  -  Liae 
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IOWA 

C.  H,  Eichardson,  Department  of  Zoology  and  Entomology, 

Iowa  State  College,  Mee. 

PD.rpo8@  of  Experiments;     Series  1,     xo  test  the  efficiency  of 
a  1  pound  dosage  of  DDT  in  comparison  \\dth  lead  arsenate  when  applied 
well  into  the  2nd  Tsrood  period,  and  followed  by  lighter  dosages  as 
harvest  approaches;  series  2,  to  test  the  ability  of  several  light 
applications  of  DDT  to  halt  the  increase  of  a  codling  moth  population 
in  lead  arsenate  sprayed  trees  after  it  is  well  established. 

Location!  In  a  large  commercial  orchard  at  Mitchellville,  Iowa. 
Apple  varieties:  Red  Delicious,  Golden  Delicious,  Jonathan,  Ben  Davis, 
and  Northwestern  Greening,  principally. 

Methods:    Sandomized  experimental  rows  (mostly  of  ^5  trees  each) 
separated  by  single  barrier  rows  which  were  sprayed  with  the  standard 
lead  arsenate  mixtures.    Six  cotint  trees  were  located  at  random  in 
each  rowo    Pifty  apples  examined  at  random  in  each  count  tree  without 
removing  fruit  from  the  tree.    San5>ling  was  done  at  intervals  through- 
out the  season.    Criteria  of  effect:     (l)  Percentage  of  infested  apples 
(apples  with  stings,  worms  and/or  other  blemishes  per  100  apples);  (2) 
Blemishes  (stings,  worms,  etc.)  in  100  apples. 

B® suits:    Given  in  Tables  1  and  2. 

Comments:    The  1-pound  dosage  of  DDT  gave  excellent  results  so 
long  as  it  was  maintained,    A  sharp  percentage  increase  occurred  when 
lower  dosages  followed  the  1  pound  applications.    Dosages  of  DDT  as 
low  as  0.25  to  0,33  pound  did  not  halt  the  increase  of  an  established 
codling  moth  infestation. 

DDT  appeared  to  injure  the  foliage  of  Northwestern  Greening  trees; 
the  effect  was  a  bronzing  of  the  foliage  which  occurred  late  in  the  season. 
No  mites  or  evidences  of  mite  activity  were  found  on  these  trees. 

Comparison  of  codling  moth  infestation  in  15^5  with  infestations 
in  the  same  orchard  in  I939  to  I9U2  indicates  that  the  IS^^  infestation 
was  of  moderate  degree. 

The  apple  aphid  (Aphis  pomi  Deg. )  was  present  until  mid  July, 
but  was  not  more  abundant  in  the  DDT  plots  than  in  the  lead  arsenate 
plots, 

Leafhoppers  and  mites  were  scarce  throughout  the  season. 
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Table  2.    fests  with  Light  Applications  of  DDT  following  Lead 
Arsenate  Sprays  for  Oodling  Moth  CJontrol  (Series  II). 


Dates 

of 

DDT  -  Lead  Arsenate  Schedule 

3d  rs,T 

Appli- 
cation 

Eecord 

Ingredients 

per 
100  eallons 

Percent 
Apples 
Infested 

Blemishes 

p@r 
100  Apples 

OalyXt  Ist, 
2nd.  3rd.  & 
^th  Covers 

May  2 

to 
June  29 

Not 

Becorded 

Same  as  Standard 
Lead  arsenate 

— 

5th  Cover 

July  17 

July  26 

0.25  1\).  DDT  1/ 

U  lb.  Lead^  arsenate 

0.56  lb.  Fungicide  2/ 

10.8 

15.9 

6th  Cover 

Aug,  3 

Sept.  7 

0.25  lb.  DDT 

3  lb.  Lead  arsenate 

27.2 

^1.2 

7th  Cover 

Aug.  25 

Sept,  2k 

0.33  lb.  DDT 

31.5 

5£.g 

1/    Actual  DDT  (Geigy's  AK-Uo). 

2/    Ferric  dimethyl+dithio+carbamate  (Feraate)., 


KANSAS 

H.  L«  Parker  and  S.  L.  Sshbatigh,  Kansas  Agricultural  Sxperlment 
Station,  Manhattan 


Introduction 

During  the  season  of  19^5        entomological  staff  of  the  north- 
eastern Kansas  Sssperiment  Fields  continued  conQ)arative  tests  of  certain 
insecticide  combinations  as  iSlibgtltutes  for  lead  arsenate  in  spraying 
for  the  control  of  codling  moth.    The  tests  were  conducted  at  the  Blair 
ascperlment  orchard  of  the  northeastern  Kansas  Experiment  Fields,  fhs 
apple  variety  used  for  the  taste  was  Jonathan,    Standard  dosage  of 
lead  arsenate^  lead  arsenate  plus  zinc  sulfate  plus  summer  oil  eamlelon; 
«^Gesarol  AKUO  Spray*  ij  (Uo^  DDT  -  Dichloro-diphenyl-trichloroethane) ; 
-fixed  nicotine,  ^Black  Leaf  155^  £/»  pltis  summer  oil  emulsion;  and  "Black 
Leaf  155"  -  ^j^T  (17^)  misturs  gj  plus  summer  oil  emulsion  were  cc  spared, 

1/    Furnished  by  the  Geigy  Con^any,  Inc,  New  Tork,  and  in  cooperation 
with  the  Crop  Protection  Institute. 

2/    Supplied  by  the  Tobacco  By-Products  Corporation.  Louisville,  Sj, 


MethodB  and  Procedure 

Tvo  single  tree  repllcatee  were  used  for  each  insecticide  or 
com'blnation  of  insecticides  tested.    To  o'btain  as  near  uniforia  con-  • 
ditions  as  possible,  the  replicates  were  randomized  in  four  rows  of 
trees  containing  ten  trees  to  each  row.    Two  early  sulfur  sprays  were 
applied  to  the  plots  for  scab  control.    Lead  arsenate  at  the  rate  of 
k  pounds  to  100  gallons  of  water  was  applied  uniforsily  to  all  trees  in 
all  plots  in  the  calyx  spray. 

Zinc  sulfate  in  combination  with  lead  arsenate  and  summer  oil 
esolsion  was  tested  during  the  season  of  19^^  ^or  codling  moth  control 
and  as  a  safener  for  lead  arsenate  when  used  on  Jonathan  foliage.  Lead 
arsenate  alone  (without  any  safener).  was  used  on  one  series  of  tree 
replicates.    Stuamer  oil  emulsion  was  left  out  of  the  sprays  used  on 
the  sine  sulfate-lead  arsenate  plots  after  the  fifth  cover  spray.  The 
amount  of  summer  oil  emulsion  was  reduced  for  the  second  brood  sprays 
in  all  plots,  except  in  the  lead  arsenate  »  "Black  Leaf  1^5"  schedtile, 
ytere  this  material  was  used  in  combination  with  the  fixed  nicotine. 

The  p\irpoee  of  the  DDT  tests  was  to  determine  how  this  material 
would  coBipare  to  lead  arsenate  and  fixed  nicotine  combination  as  a  con- 
trol for  codling  moth  emd  whether  the  common  red  spider  and  the  apple 
leeifhopper  would  be  controlled. 

As  a  protection  to  the  test  plots,  lead  ar8enate->sinc  sulfate- 
summer  oil  emulsion  spray  applications  were  applied  to  all  trees  sur- 
rounding the  replicates  on  the  same  d£^  as  the  trees  under  test  were 
sprayed.    light  cover  sprays  were  applied  to  all  spray  plots. 

To  prevent  premature  excessive  drop  of  fruit,  one  hormone  spray 
application  of  napthedene  acetic  acid  was  applied  September  1  to  trees 
in  the  spray  plots. 

Dropped  apples  were  picked  up  at  Intervals  during  the  suauaer, 
counted  and  scored  for  worms  and  stings.    The  preharvest  dropped  apples 
to  the  number  of  ^00  per  tree  were  collected  and  recorded  September  6 
and  7*    ^  harvest  coimt  of  up  to  ^00  fruits  per  tree  was  made  September 
13- 

Seasonal  Conditions  and  Codling  Moth  Abundance 

Tirst  Brood.    IQae  first  moths  from  the  overwintering  generation 
of 'i'arvae  were  caught  in  bait  traps  May  ik,    Following  emergence  cool, 
rainy  weather  delayed  the  developmental  progress  of  the  codling  moth 
during  the  Interval  between  May  ik  emd  May  2k,    The  first  worm  entries 
were  noted  May  Jl,    May  28  to  Jvme  2  was  an  Interval  of  large  moth  catches. 
The  heaviest  hatch  of  worms  occurred  from  June  9  to  June  1^.    By  Jmie  U, 
catches  of  overwintering  brood  moths  in  bait  traps  began  to  diminish, 
Tariable  weather  conditions  resulted  in  a  prolonged  and  slow  emergence 
of  ■''irst  brood  moths. 
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Second  Brood.    Bait  trap  catches  and  emergence  cages  on  July  I3 
indicated  that  the  first  brood  moths  were  emerging.    Smergence  of  these 
saoths  was  characterized  "by  a  steady  "bait  trap  catch  with  few  highs  and 
Jr^^  of  t'tsffi'bers  of  moths  caught.    Saere  were  no  outstanding  pes^  catches; 
only  alternating  high  and  low  cat^ches  closely  associated  with  weather 
conditions.    Damage  from  second  "brood  worms  was  steady  throughout  the 
interval  from  July  20  no  August  15.    Codling  moth  activity  increased 
August  13  to  September  1  during  a  period  of  warm  favorable  weather  re- 
stilting  in  higher  moth  catches  and  a  large  hatch  of  late  second  brood 
«forms.    ^e  operation  of  the  bait  traps  was  discontinued  September  1. 
The  most  severe  damage  of  the  season  was  from  late  second  brood  worms. 

Third  Brood.  As  far  as  it  was  possible  to  determine,  there  was 
no  third  brood  of  worms.  Worms  found  late  in  the  season  probably  were 
from  a  prolonged  second  brood  isoth  emergence.  « 

Seasonal  Damage 

The  codling  moth  season  of  19^^  was  charaeterieed  by  a  light, 
easily  controlled  first  brood,  the  activity  of  ^^hieh  was  held  down  by 
unfavorable  weather,    Favorable  weather  conditions  for  development  of 
the  codling  moth  the  last  half  of  the  second  brood,  August  I3  to 
September  1,  along  with  a  light  set  of  fruit  resulted  in  the  heaviest 
worm  damage  of  the  season. 

Due  to  cool  nights,  plentiful  rains  and  irregular  weather  con- 
ditions, bait  trap  catches,  in  terms  of  numbers  cau^t,  were  not  a  re-> 
liable  index  of  codling  moth  activity  and  damage  to  be  estpected  during 
the  season  of  19^5* 

The  last  three  sprays  of  the  season  of  19^5  were  the  more  important 
sprays  for  protecting  the  crop  from  the  Isirge  hatch  of  late  worms.  3ven 
when  the  control  of  the  first  brood  worms  appears  to  have  been  success- 
ful, severe  damage  to  fruit  ceui  result  from  late  season  ^rms. 

The  combinations  of  insecticides  used  in  19^5  s^re  indicated  in 
Table  I. 
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Table  I,    Insecticides,  dosages,  and  schedules  used  in  control  tests 
in  pounds  per  100  gallons  of  spray  mixture. 


Treatment:    All  plots  had  a  calyx  spray  of  lead  arsenate,  k  pounds. 


1.  Lead  arsenate,  k  lb, 

2.  Lead  arsenate,  k  lb.  plus  ainc  sulfate,  k  oz.  plus  Super la  oil 
emulsion,  1  qt.    Oil  left  out  after  5th  cover  spray. 

3.  Gesarol  AXhO  Spray  (UOJ^  DDT)  (Dichloro-diphenyl-trichloroethane) , 

1  lb. 

U.    Black  Leaf  155  -  ^  mixture  Hi  of  lOOJ^  nicotine  and  17 $e  DDT) 
plus  Superla  oil  emulsion  sched\ile  of  sprays. 

First  cover,  B.L.  155-DDT,  3  lb.;  2nd  through  5th  covers,  B.L.  155- 
DDT,  2  lb.  plus  oil,  2  qt,  (1st  brood);  6th  through  8th  covers, 
B.L.  155-DDT,  2  lb.  plus  oil,  1  1/2  qt. 

5.  Lead  arsenate,  k  lb.  plus  zinc  sulfate,  k  oz.  plus  Superla  oil 
emulsion,  1  qt,  through  first  k  cover  sprays  (1st  brood);  Black  Leaf 
t55r    2  lb.  plus  Superla  oil  emulsion,  2  qt.,  5^  through  gth 
cover  sprays  (2nd  brood). 

6.  Black  Leaf  155  pltis  Superla  oil  emulsion  schedule  of  sprays. 
First  cover,  B.L.  155,  3  lb.;  2nd  throtigh  5th  covers,  B.L.  155, 

2  lb.  plus  oil,  2  qt.  (1st  brood);  6th  through  8th  covers,  B.L.  I55, 
2  lb.  plus  oil,  1  1/2  qt. 


The  spray  dates  for  the  season  of  19^5  were  as  follows:  Calyx, 
ipril  3O5  first  cover.  May  29;  second  cover,  June  8;  third  cover,  June 
21;  fourth  cover,  July  2;  fifth  cover,  July  18;  sixth  cover,  July  3O; 
seventh  cover,  August  ik;  eighth  cover,  August  28,    The  second  cover 
spray  vas  reapplied  to  the  plots  Jtme  1^  following  hail  and  heavy  rains 
June  8  and  9. 

At  harvest  time  samples  of  apples  from  all  plots  were  collected 
and  analyzed  for  arsenic  or  DDT  residue. 


Results 

In  recording  data  of  injtired  fruits,  multiple  stings  or  worms  in 
any  one  fruit  were  not  separately  considered.    Vfhen  a  fruit  had  both  worms 
and  stings  it  was  counted  as  "wormy". 
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Foliage  on  all  plots  was  examined  on  Au^st  8.    !Qie  foliage  on 
trees  sprayed  with  lead  arsenate  without  a  safener  showed  marked  in- 
jury.   Most  of  the  leaves  had  dropped  from  one  of  the  trees  except  at 
the  tips  of  new  terminal  growth.    The  other  tree  showed  less  injtiry. 
Some  new  leaf  growth  had  started  on  hoth  trees.    The  foliage  on  trees 
sprayed  %rith  fixed  nicotine,  "Black  Leaf  135" t  combinations  showed  some 
."i^ellow  leaves.    On  September  13  defoliation  was  apparent  on  all  replicates 
Included  in  the  tests  except  the  lead  arsenate-zinc  sulfate  and  the 
''Black  Leaf  155"  -  ^DT  mixture  sprays.    Trees  of  the  DDT  (Gesarol 
AKUO)  plot  on  August  8  showed  a  slight  copper  color  of  foliage  due  to 
a  medium  heavy  outbreak  of  common  red  spider  mite.    By  September  13 
foliage  on  the  DDT  (Oesarol  AKko)  plots  had  a  distinct  copper  color. 
The  two  trees  sprayed  with  DDT  were  the  only  trees  in  the  plots  under 
test  showing  damage kby  common  red  spider  mite.    Trees  in  the  spray 
plots  showed  little  ileafhopper  injury  August  8.    !Die  injoiry  noted  was 
on  leaves  of  branches  touching  the  ground.    A  small  amount  of  leaf  in- 
Jury  was  noted  on  trees  sprayed  with  DDT  but  no  leafhoppers  were  found. 

The  preharvest  drop  began  September  2  to  U.    There  was  a  marked 
tendency  for  the  fruit  on  the  plots  treated  with  lead  arsenate  alone 
and  on  the  DDT  plots  to  drop  first.    By  September  5  there  %fa8  a  heavy 
fruit  drop  in  all  test  plots.    A  hormone  spray  applied  September  1 
failed  to  hold  the  fruit  on  the  trees  of  all  plots.    By  September  11, 
a  total  of  57  bushels  of  apples  had  dropped  under  the  twelve  trees 
used  in  the  codling  moth  tests. 

Data  for  the  vcurious  insecticide  tests  for  the  control  of 
codling  moth  in  the  Blair  experiment  orchard  at  Blair,  Kansas  is 
recorded  la  the  following  table: 
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Summary 

The  trees  in  the  plot  sprayed  with  "Black  Leaf  155"  -  DDT 
mixture  and  summer  oil  emulsion  gave  the  most  effective  control* 
96,49  percent  clean  fniit  per  plot  for  the  season. 

The  trees  in  the  plot  sprayed  with  "Black  Leaf  155"  summer 
oil  emulsion,  for  the  third  season*  gave  effective  control^  93*20  per- 
cent for  the  season.    This  plot  had  the  fourth  highest  percentage  of 
wormy  apples  of  the  six  insecticide  comhinations  used. 

Trees  in  the  plot  sprayed  with  lead  arsenate^zinc  sulfate- 
summer  oil  emulsion  to  control  the  first  brood  larvae;  and  with  "Black 
Leaf  155"  -  stimmer  oil  emulsion  combination  for  the  control  of  second 
brood  larvae  was  third  in  effective  control  with  88.7  percent  clean 
fruit. 

The  trees  in  the  plot  sprayed  with  lead  arsenate-zinc  sulfate- 
summer  oil  emulsion,  with  oil  left  out  after  the  fifth  cover  spray* 
ranked  fourth  in  effective  control*  88*33  percent  for  the  season. 
This  spray  combination  ranked  second  in  highest  percent  of  apples 
stung. 

Trees  in  the  plot  sprayed  with  "Gesarol  AKUO  Spray"*  DDT*  had 
the  next  to  lowest  effective  control*  85.25  percent  clean  applen.  This 
plot  had  the  highest  percentage  of  wormy  apples  of  all  plots  and  ranked 
fourth  in  percentage  of  stinga.    DDT  proved  more  effective  in  reducing 
stings  but  was  not  effective  in  reducizig  worm  injury. 

The  trees  in  the  plot  treated  with-  lead  arsenate  %rithout  safeaer 
plot  had  the  lowest  effective  control*  81. l4  percent  clean  fruit.  This 
plot  had  next  to  the  highest  percent  of  wormy  apples  of  all  plots  and 
the  hi^est  percent  of  stxing  fruit  of  all  test  plots. 

Daring  late  July,  through  August  and  into  September  the  common 
red  spider  mite  popiilation  on  trees  in  the  "Gesarol  MXhO  Spray,"  DDT* 
plot  built  up  to  medixim  heavy  outbreak  numbers.  No  common  red  spider 
mite  infestation  developed  in  other  spray  plots. 

Zinc  sulfate  proved  to  be  an  effective  safener  for  lead  arsenate. 
The  foliage  on  the  trees  where  this  chemical  was  used  was  in  excellent 
condition  at  harvest  time.    7oliage  on  the  "Black  Leaf  155"  "  loiz- 
ture  plots  was  in  good  condition  at  harvest  time.    At  this  time  most  of 
the  foliage  had  fallen  from  the  trees  sprayed  with  lead  arsenate  without 
safener. 

One  application  of  naphthalene  acetic  acid*  a  hormone  spray* 
failed  to  prevent  premature  dropping  of  apples  near  the  time  of  harvest. 
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The  8ai)Q)les  of  harvest  apples  which  had  been  sprayed  with 
"Oesarol  AKM-0  Spray",  BDT,  \^en  analysed  for  this  chemical,  had  a 
residue  of  O.O^l  grain  of  DBT  per  pound  of  apples  which  is  0,602  grain 
more  than  the  unofficial  residue  tolerance.    The  residue  of  DDT  at 
harvest  on  the  "Black  Leaf  1^3"  -  DDT-oil  combination  %ras  below  the 
•unofficial  residue  tolerance,  namely,  a  residue  of  0.026  grain  per 
pound  of  apples.    Cie  analysis  was  by  the  Gunther  hydrolysis  method. 

The  apple  saoxples  from  clLI  plots  after  acid  washing  were  below 
the  arsenic  tolerance  of  0.02  grain  per  pound  of  apples. 


OBTaCEI 

W.  A.  Price,  W.  D.  Armstrong,  and  P.  0.  £itcher,  Kentucky 
Agriculture^.  Sscperiment  Station,  Lexington. 


Seasonal  conditions  and  codling  moth  abundance.    Carry-over  of 
codling  moth  worms  from  134U  was  heavy  while  winter  mortality  was  light. 
AbnormeLLly  warm  weather  in  March  caused  unusually  early  pupation  and 
%rarm  weather  in  early  April  caused  considerable  emergence  of  moths 
especially  in  western  Kentucky.    Cool  weather  the  latter  part  of  April 
and  first  half  of  May  iras  unfavorable  for  egg-laying  and  greatly  pro- 
longed the  moth  emergence  period.    Moth  emergence,  egg-laying  and  worm 
hatch  were  heavy  during  the  last  half  of  May.    As  a  result  the  main 
part  of  the  first  brood  was  late  causing  Yellow  Transparents  to  be  un- 
usually wormy. 

Lateness  of  the  worst  first  brood  attack  meant  extra  first  brood 
cover  sprays  were  needed  this  season,  sprays  which  most  growers  omitted. 
Because  of  continued  cool  weather,  second  brood  emergence  was  also  late, 
not  becoming  heavy  until  late  July.    Hot,  dry  weather  during  late  July, 
August  and  early  September  %«as  very  favorable  for  codling  moth  and  the 
effectiveness  of  arsenical  deposits  was  reduced.    As  a  result,  in 
western  Kentucky,  the  only  fairly  clean  crops  were  in  young  orchards  or 
in  old  orchards  where  effective  spraying  was  continued  up  to  Septeniber  1. 

Even  eastern  Kentucky  growers,  ^ere  codling  moth  is  not  ordinarily 
much  of  a  problem,  had  more  worms  than  ustial.    In  eastern  Kentucky  it 
was  found  that  most  of  the  trouble  was  from  late  second  brood  %rorms, 
with  little  indication  of  much  third  brood. 


Orchard  Test  with  DDT 

An  experiment  was  set  up  in  the  Park  Orchard  of  the  Kentucky 
Cardinal  Harms  at  Henderson,  Kentucky  to  see  if  a  severe  codling  moth 
infestation  could  be  controlled  under  commercial  conditions  by  fortifying 
the  regular  lead  ar senate-nicotine  and  oil  spray  program  %rith  small 


amo-ants  of  DDT.    A  lilock  of  27  trees  In  one  corner  of  the  orchard  was 
used  as  a  check  plot  since  the  use  of  a  stationary  spray  plant  aade 
adequate  replication  of  plots  impractical.    This  hlock  receiTed  the 
same  schedule  minus  the  DDT.    Materieds  used  and  times  of  application 
are  given  in  Ta'ble  I. 


Tahle  I.    Results  of  codling  moth  spray  experiment  at  Kentucky 
Cardinal  Park  Orchard,  Henderson,  19^^. 


Prograa 

Variety 

Apples 

r 

Stung 
Apples 

Injuries  per 
100  Apples 
Worms  Stin«;s 

Lead  arsenate-fixed  nicotine^ 

Grimes 

15.0 

25.0 

17.0 

35.0 

As  above  ♦  DDT  2/  ^ 

Grrimee 

13.0 

19.0 

15.0 

2U.0 

Lead  arsenate-fixed  nicotine 

Tor ley 

7.8 

17.0 

9.6 

27.2 

As  above  •^  DDT 

Torley 

.5 

6.3 

.5 

7.5 

Lead  arsenate-fixed  nicotine 

a.  Delicious 

5.2 

15.2 

6.8 

19.8 

As  above  *  DDf 

G.  Delicious 

.8 

5.7 

.8 

6.6 

As  above 

Stayman 

5.0 

12.0 

1/    CI,  V18-LA   M>  L        1-1  Bordo  (Bordo  omitted  on  G.  Selicious) 
C2,  U/30-I^  1-2  Bordo.    C3,  5/l»*-LA  U#,  1-1  Bordo,  SO  2  qt. 

Otep  off,  5/l8-3ame.    C^.  5/23-LA  2#.  1-2  Bordo,  SO  2  qt.  6/13- 
BL  155  2#.  SO  2  qt.    C6,  6/23-BL  155  3#,  SO  2  qt.  C7,  7/lO-same. 
08,  7/26-same.    C9,  8/31-BL  155  3#,  SO  1  gal. 

2/    As  above  except  C2-H+DDT  6  oa.,  C5-6  ♦DDT  8  ox.,  C7  -fDDT  8  oa., 
C9  +DDT  13  OS. 


Results.  The  DDT  and  the  check  areas  were  virtually  free  of  worms 
during  most  of  the  summer  i^le  a  large,  poorly  sprayed  block  one-half 
mile  south  was  heavily  infested.    Late  in  August  many  small  %forms  began 
entering  both  the  lead  arsenate-nicotine  plot  and  the  DDT  area  necessitating 
another  spray  (C^)  applied  Aogust  29  to  September  1  which  stopped  late 
worm  attack.    Harvest  counts  made  by  V.  D.  Arastrong,  (Table  I)  indicated 
that  good  codling  moth  control  was  secured  in  both  areas  with  better  con- 
trol resulting  idiere  DDT  was  added  to  the  regular  schedule.    A  break-down 
of  figures,  on  codling  moth  injury  showed  that  much  of  the  worogr  fruit  came 
from  the  xtpper  portions  of  the  trees  (Table  II). 
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Table  II.    Dlstri'bution  of  codling  aoth  injury 
in  DDT  spray  e3q>erlaent. 


DDT  Schedule 

Hon-DDT  Schedule 

Part  of  Tree 

YorBQT 

Ston^ 

Woray 

stung 

Apples 

^ples 

Apples 

Apples 

Ttop 

8.7 

l6.0 

19.0 

l7.»^ 

Middle 

7.6 

15.3 

Bo t tea 

•3 

6.0 

3.2 

19.2 

Qiere  tras  a  saall  aaoont  of  foliage  and  fruit  msseting  in  the 
DDT-sprayed  area  and  a  few  laropean  red  aites  were  found  in  the  calyx 
ends  of  a  nuaber  of  fruits.    These  caused  no  real  injury  and  the  orchard 
produced  the  finest  crop  of  sound  agpples  since  it  caae  into  production. 
In  preTiout  years  it  had  not  been  uncoanon  to  find  30  or  UO  voras  and 
stings  in  a  single  qgrple. 


MASSACHUSSTTS 

A,  !•  Bourne,  Massachusette  Agricxiltural  Experiment  Station, 

ij&herst. 

Sstremely  high  teiaperatures  in  March  advanced  plant  growth  so 
rapidly  that  "by  April  bud  development  in  the  orchards  was  approximately 

a  Bionth  ahead  of  normal* 

In  April,  temperatures  reverted  to  ranges  more  nearly  normal  for 
March,  with  disastrous  results  to  fruit  "buds.    There  were  several  instances 
when  the  temperattire  dropped  close  to  the  danger  point,  and  a  freeze  which 
caused  very  general  and  severe  damage  occurred  on  the  ?3rd.  Practically 
all  hlossoms  were  killed  and  many  unopened  huds  were  damaged.    In  many 
orchards  tecxperatijires  dropped  to  the  low  twenties.    Continued  cold 
following  the  freeze  furnished  conditions  unfavorable  to  bee  activity 
and  to  bud  development. 

The  set  of  fruit  which  finally  developed  was  very  light  and 
scattering  so  that  many  readjustments  became  necessary  in  planning  the 
experiments.    Purther  complications  arose  from  the  severe  hail  in  mid- 
June  which  knocked  off  some  of  the  yo\ing  fruit  and  badly  scarred  most  of 
the  remainder.    In  the  face  of  such  handicaps  the  results  of  the  season's 
work  could  not  be  given  as  much  weight  as  could  be  desired,  but  some 
significant  differences  were  secured.    Hesults  were  based  on  the  record 
of  the  Mcintosh  variety. 


Table  I 


Treatment 

Percentage  of  IVuit  Showing 
Codling  Moth  Damage 

Standard  Spray  Schedule 

10. 

Standard  Schedule  •^  Emergency  Spray 
between  2nd  and  3rd  Cover 

1.09 

Standard  Schedule  +  Emergency  Spray  ♦ 
fixed  nicotine  in  early  August 

.97  ~ 

On  unsprayed  trees  the  severe  attack  of  all  insect  pests  and  unusual 
severity  of  scab  caused  what  fruit  survived  the  early  freeze  and  subsequent 
hail  to  drop  by  early  August.    Practically  all  of  this  was  infested  by  scab, 
curculio,  and  codling  moth. 
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In  a  separate  block  of  Mcintosh,  different  dosages  of  DDT  were 
employed,  in  5  applications  (May  15  to  July  25)  following  the  calyx. 
The  regiilar  schedule  was  followed  up  to  and  including  calyx.    Part  of 
this  block  received  the  full  standard  schedule  throughout  the  season  to 
serve  as  a  basis  for  comparison. 

The  record  of  fruit  at  harvest  showed  the  following  results: 


Percentage  of  Fruit  Sho%ring 

Schedule 

Codling  Moth  Damage 

Standard  Schedule  throtoghout  season 

3 

Lead  arsenate  2  lb..  DDT  (AK-UO)  l/2  lb. 

6.2 

DDT  (AK-ltO)  1  lb. 

1.5 

DDT  (AK-UO)  2  lb. 

0 

In  the  standard  schedtile  lead  arsenate  was  used  in  combination 
with  wettable  stilfur  and  lime.    The  DDT  was  also  combined  with  wettable 
sulfur  without  the  addition  of  excess  lime. 

Owing  to  the  small  crop  which  developed  in  this  orchard,  the  total 
yield  was  scored.    In  the  plots  receiving  the  lead  arsenate-DDT  combination 
the  total  number  of  apples  was  very  small  so  that  the  few  specimens  showing 
codling  moth  damage  caused  a  higher  percentage  of  loss  than  would  have  been 
the  case  in  an  amount  of  fruit  proportional  to  the  other  lots.  This 
represents  one  of  the  handicaps  encountered  in  such  a  season  as  19^5* 


MIGHIOAS 

Herman  King,  Michigan  State  College  Extension  Service,  Bast  Lansing. 

DDT  was  used  in  grower-demonstrations  scattered  over  our  entire 
apple  growing  area.    The  formulation  used  was  the  wettable  powder.  Some 
growers  used  it  alone,  some  used  it  in  combination  with  lead  arsenate,  and 
a  few  used  a  blend  of  DDT  and  Black  Leaf  155.    Where  DDT  was  used  alone 
it  %ras  used  at  the  rate  of  3/^^  po\md  actual  DDT  per  100  gallons.  Results 
varied  from  good  to  remarkable.    No  unsatisfactory  results  were  observed, 
DDT  was  compatible  with  the  common  fungicides.    No  DDT-oil  combinations 
were  used  and  no  Injury  was  observed.    Foliage  was  Inrproved  in  color, 
size,  fimd  shape.    Much  of  this  improvement  was  the  result  of  leafhopper 
control.    The  fr\iit  also  showed  iiqpiro^ement  in  color  and  finish,  fiepeated 
sprays  of  DDT  appeared  to  prevent  aphids  from  becoming  troublesome. 
Analyses  Indicated  that  excessive  residues  were  not  likely  to  occur  (on 
late  varieties)  unless  DDT  sprays  were  continued  after  the  first  of  August, 
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A  bulld-xqp  of  mites  was  observed  in  some  orchards,  but  not  in  others* 
Weather  conditions  were  unfavorable  for  mite  build-up,  however. 


MISSOUBI 

Lee  Jenkins,  Missouri  Agricultiiral  Experiment  Station,  Columbia. 


IHTRODUCTIOH 

19^5  was  a  backward  season  for  codling  moth  development  in 
Missouri  with  the  re8\ilt  that  there  was  very  little  codling  moth  damage 
to  apples  before  the  first  part  of  July.    The  major  portion  of  codling 
moth  damage  came  during  July  and  Aagust. 

METHODS  0?  PHOCIDUBB 

Pour  large  scale  tests  of  DDT  were  luid  out  in  Missouri  in 
cooperation  with  the  U.  S.  B.  A.  Bureau  of  Entomology  and  Plant  Quarantine. 
Two  of  these  plats  are  reported  on  in  this  article.    Besults  in  the  other 
two  were  similar. 

Twenty- three  small  scale  plats,  %diere  a  number  of  materials  were 
used  in  coioparison  with  DDT  euid  in  combination  with  DDT,  were  sprayed. 
Small  scale  plats  were  checked  at  the  University  Orchard  in  cooperation 
with  Professor  H.  G.  Swartwout  of  the  Department  of  Horticulture, 
University  of  Missouri. 

Large  scale  spray  plats  in  cooperation  with  the  U.  S.  D.  A. 
Bureau  of  Entomology  and  Plant  (Quarantine. 


G.  E.  Jackson  Orchard,  Marionville,  Missouri  -  Jonathan  Variety 


Treatment 

Clean 

Wormy 

Stune 

10 

cover 

sprays       lead  axid  summer  oil,  1  lead,  and 
5  of  1/2  gallon  ni CO sol  and  1  I/2 
pounds  Black  Leaf  155) 

85.1 

9.27 

U.58 

10 

covers 

of  1  pound  actual  DDT— 100  gallons 

Bain  Gardner  Orchard,  McBaine,  Missouri 

97.^ 

.08 

2.U7 

11 

covers 

6  covers  of  lead  arsenate  and  5  covers 
2  po\inds  Black  Leaf  155  and  1/2  gallon 
oil~100  gallons 

62 

32.5 

5.3 

11 

covers 

1  pound  actual  DDT  in  all  covers 

95.8 

2.7 

1.^ 
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Hhe  use  of  DDT  in  eunounts  as  low  as  U  ounces  of  actual  DDT  in 
100  gallons  of  water  in  combination  with  2  pounds  of  lead  arsenate  per- 
mitted a  noticeable  increase  in  red  spiders. 

DDT  in  combination  with  ^ermate  and  with  Methasan  appeared  to  be 
as  effective  in  codling  moth  control  as  DDT  alone.    (In  cooperation  with 
Professor  H.  G.  Swartwout.) 

Large  scale  plats  of  DDT  gave  better  control  of  codling  moths 
than  ^ere  single  trees  were  sprayed  with  DDT  in  an  area  where  less 
effective  materials  were  used  on  trees  around  DDT. 


SMALL  SPHAY  PLATS  AT  THB  BAIH  ORCHABD  19^^5 
Jonathan 

All  plots  sprayed  with  3  pounds  lead  arsenate  and  6  l/U  pounds 
dry  lime  sulfur  in  caljrz  and  3  potinds  lead  arsenate  plus  6  pounds  mike 
sulfur  in  first  cover.    Calyx  applied  i^ril  12  and  first  cover  April  25. 

Plat  1-3  trees.    Second  cover  May  8,  3  pounds  lead  arsenate 
plus  k  poTinds  mike  sulfur.    Third  cover  May  22,  h  pounds 
lead  arsenate  and  k  pounds  mike  sulfur  with  l-l-lOO  zinc 
lime  added,    fourth  cover  June  5*  same  as  third  cover. 
Fifth  cover  June  lU,  same  as  fourth  except  sulfur  was 
omitted.    Sixth  cover  June  27,  2  pounds  155  plus  1  pint 
of  oil.    Seventh  cover  July  17,  same  as  sixth,  Zighth 
cover  August  1,  same  as  sixth  cover.    Ninth  cover  August 
lU~13  -  All  plats  in  this  block  sprayed  on  the  above 
schedule  with  the  same  fungicides  except  Plat  20. 

Plats  2,  3*  ^*  5i  6«  7»  ^*  13t  l6,  and  21  sprayed  the  same  as 
Plat  1  up  to  and  including  fifth  cover.    Plats  1^+  and  15 
are  the  same  as  Plat  1  up  to  the  fifth  cover,  except  Safe- 
N-lead  was  used  instead  of  zinc  lime. 

Plat  2  -  Same  as  plot  1  except  1  quart  of  oil  used  instead  of  1  pint. 

Plat  3  -  AS  plot  1  except  2  quarts  of  oil  used  instead  of 

1  pint. 

Plat  k  -  Three  pounds  of  1^5  used  in  sixth  and  seventh,  eighth 
and  ninth  covers. 

Plat  5  -  Sixth  cover,  tank  mix  nicotine  Bentonite  using  8  pounds 
Mississippi  Bentonite,  1  pint  nicotine  sulfate  and  2  quarts 
of  oil.    Seventh  cover  nicotine  j/U  pint.    In  eighth  and 
ninth  covers  k  pounds  Bentonite,  "^/k  pint  nicotine  and  l/2 
gallon  of  siunmer  oil. 
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Plat  6  -  Starting  with  the  sixth  cover  2  pounds  of  Black  Leaf  155 1 
1/2  gallon  of  stunmer  oil  and  k  otmces  DDT  were  used  in  sixth, 
seventh,  eighth,  and  ninth  covers. 

Plat  7  -  Starting  with  sixth  cover,  S  pounds  P.  C.  Bentonite 
impregnated  with  k  ounces  DD!?  plus  3/h  pint  of  nicotine 
sulfate  plus  l/2  gallon  summer  oil  in  sixth,  seventh, 
eighth,  and  ninth  covers. 

Plat  8  -  Same  as  plat  1  through  5th  cover.    Sixth  and  seventh 

lead  arsenate  k  potmds  plus  1-1-100  zinc  lime.    Three  pounds 
lead  arsenate  and  1-1-100  zinc  lime  in  eighth  and  ninth. 

Plat  9  -  Same  as  plat  1  in  calyx  and  first  cover.    Starting  with 
second  cover  6  pounds  P.  C.  Mississippi  Bentonite  impregnated 
with  1  pound  of  DDT  dissolved  in  Dioxane  was  used  in  all 
later  covers,  with  the  sulfur  fungicide  early  as  in  plat  1. 

Plat  10  -  Same  as  plat  9  except  I/2  gadlon  of  stimmer  spray  oil 

(Superla)  was  added  in  sixth,  seventh,  eighth,  and  ninth  cover 
sprays. 

Plat  11  -  Same  as  plat  1  in  calyx  and  first  cover.    Starting  with 
the  second  cover  lead  arsenate  2  poxinds  and  P.  C.  Mississippi 
Bentonite  1  pound  impregnated  with  U  ounces  of  DDT  dissolved 
in  Dioxane  was  used  in  all  covers  up  to  and  including  the 
ninth.    Sulfur  was  used  as  in  plat  1  and  1-1~100  zinc  lime 
safener  was  used  starting  in  the  third  cover. 

Plat  12  -  Same  as  plat  11  except  no  Bentonite  was  added. 

Plat  13  -  Same  as  plat  1  to  and  including  5th  cover.  Starting 
with  the  sixth  cover  2  pounds  Black  Leaf  155  (7/^  nicotine) 
and  11%  DDT  plus  I/2  gallon  of  oil  was  added  in  all  later 
sprays  including  the  ninth  cover. 

Plat  ik  -  Same  as  plat  8  except  1  pound  of  Safe-U-lead,  1  pound 
for  each  3  pounds  of  lead  arsenate  was  suhstituted  for  the 
zinc  lime  safener. 

Plat  15  -  Same  as  plat  ik  except  2  pounds  of  155  and  I/2  gallon 
of  summer  oil  was  added  to  all  sprays  beginning  with  the 
sixth  cover. 

Plat  16  -  Same  as  plat  I5  except  the  Safe~N-lead  was  omitted. 

Plat  17  -  IHingicides  afs  plat  1  -  starting  with  the  second  cover 
DDT  prepaured  "by  DuPont  was  used  at  k  potuids  per  100  gallons 
(1  pound  actual  DDT)  in  all  later  covers. 

Plat  18  -  Same  as  I7  except  2  I/2  po\ands  AK  UO,    DDT  (l  pound 
actual  DDT)  was  used  instead  of  DuPont 's  DDT, 
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Plat  19  -  Same  as  plat  18  except  AKZ  ^0  DDT  was  substituted  for 
AX  UO. 

Plat  20  -  Same  as  plat  17  except  1  pound  of  Methasan  as  a 
fungicide  was  used  instead  of  sulfur  starting  in  the 
second  cover  and  continued  through  the  sixth  cover  after 
which  the  Methasan  was  omitted. 

Plat  21  -  Lead  arsenate  and  fungicide  as  in  plat  1  until  the 
fourth  cover.    In  the  fourth  cover  the  insecticide  wlb 
changed  to  I/2  strength  DDT  impregnated  Bentonite  as  com- 
pared to  plat  9* 

Plat  22  -  Same  as  plat  1  until  fourth  cover  when  2  pounds  of 
DuPont's  25^  DDT  (1/2  pound  actual  DDT)  was  used  for  the 
insecticide  the  remainder  of  the  season. 

Plat  23  •-  Used  the  lead  arsenate  program  as  in  plat  8  until 
sixth  cover  at  which  time  the  lead  arsenate  was  cut  to 
2  pounds  €md  1  pound  of  DuPont's  formulation  of  DDT  (4 
ounces  of  actual  DDT)  was  used  the  remainder  of  the  season. 


HSSULTS 


Small  scale  plats  at  Patterson  Bain  Orchard,  Variety  Jonathan 


Plat 
No. 

Ho. 
Trees 

Treatment 

Clean 

Wormy 

stung 

1 

2 

155 1  2  pounds  plus  1  pint  oil 

79.3 

13.9 

6.6 

2 

3 

155 1  2  pounds  plus  1  (|aart  oil 

82.4 

13.9 

3.5 

3 

5 

155 »  2  pounds  plus  2  quarts  oil 

89.6 

7.1 

3.2 

k 

2 

155*  3  pounds 

76.6 

19o8 

3A 

5 

7 

Tank  mix  Nicotine  Bentonite 

89.2 

7.^ 

3.^ 

3 

155 »  2  pounds,  Dupont  DDT,  k  ounces 
acttial,  1/2  gallon  oil 

88,9 

9 

2 

7 

3 

Tank  mix  DDT  impregnated  Bentonite  oil 
and  Nicotine 

87.9 

8.2 

3.7 

8 

Lead  Arsenate,  Zinc  Lime 

83. u 

10.2 

6.2 

9 

} 

DDT  impregnated  Bentonite  1  pound  DDT 

l.k 

10 

2 

DDT  impregnated  Bentonite  and  oil 

9U.9 

2.8 

2.1 

11 

Lead  Arsenate  impregnated  with  k  ox..  DDT  83. 1 

12.5 

12 

3 

Lead  Arsenate  and  Bentonite  impregnated 
with  k  ounces  DDT 

89.U 

7.2 
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Plat 

No. 

No. 

Trees 

Treatment 

i 

Clean 

Wo  ray 

Stung 

13 

2 

155  and  DDT  prepared  "by  Tobacco  By 
Pro duct 8  Company 

89.2 

9.2 

1.5 

ih 

3 

Lead  Arsenate  and  Safe-N-Lead 

81. 9 

13.2 

15 

3 

Lead  Arsenate,  155»  oil,  and  Safe-N-Lead  87»7 

S-7 

3.5 

16 

155*  Lead  Arsenate  and  oil 

88.3 

7.  s 

4.1 

3 

DuPont  DDT  (l  pound  actual  DDT) 

95.2 

18 

2 

Geigy  AK  i+O  at  1  pound  actual  DDT 

1.2 

19 

3 

Geigy  AKT  kO  at  1  pound  actual  DDT 

90.2 

8.3 

l.k 

20 

2 

Methasan  plus  1  pound  actual  DDT 

93.5 

k 

2.9 

21 

2 

Bentonite  impregnated  with  DDT,  3 
pounds  Bentonite  and  I/2  pound  DDT 

87.3 

9.6 

3 

22 

2 

DuPont  DDT,  1/2  poiind  actual  DDT 

88.3 

8.3 

3.3 

23 

3 

Lead  Arsenate  in  first  ^  covers  had 
lead  arsenate,  2  pounds,  DDT,  k  ounces, 
in  last  k  covers 

9'+.8 

2.8 

2.1+ 

Plats  at  Turner  Station  Orchard,  Department  of  Horticulture, 
University  of  Missouri,  Professor  H.  G.  Swartwout  cooperating. 


Golden  Delicious 


Plat 
No. 


Treatment 


?b  5&  5&  Total 

Clean    Wormy    Sttang  Apples 


Lead  and  Zinc  Lime  early;  oil  and 
155  later .   


90.2  2.1 


Z  2320 


DDT  coated  >iethasan  and  Lead 


900 


DDT  Methasan  emd  Lead 


3h 


'3.9  1017 


.U        5.9  59^3 


DDT  coated  Lead 


DDT  1  lb.  actual  DDT 


1.8 


HI 


1261 


DDT  and  Lead 


92.8 


.iiio. 


DDT  coated  Bentonite  -  1  lb.  DDT 


95.8 


1.2 

3X 


DDT  coated  Permate  and  Lead 


85X 


21i 


DDT  Per mate  and  Lead 


9^.2  1.3 


1182 
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HSV  jsasiT 

B.  ?.  Drlggers,  New  Jersey  Agricxiltural  Xxperlment  Station, 
New  Brunswick. 


field  Teste  with  DDT  for  the  Control  of  Codling  Moth  on  Applea.  19^5 

Preliminary  la'boratory  and  field  tests  with  DDT  (dichloro-diphenyl- 
trlchlo  roe  thane)  at  the  Hew  Jersey  jI^I  cultural  Experiment  Station  and  else- 
where during  I9U3  and  ISUU  showed  that  DDT  used  at  the  rate  of  l/2  to  1 
pound  in  100  gallons  of  water  would  kill  recently  hatched  larvae  and  adults 
of  the  codling  moth.    Small  scale  field  plot  tests  on  peaches  and  apples 
during  the  season  of  19^  showed  that  the  chemical  was  cos^atihle  with  most 
of  the  commonly  used  insecticides  and  fungicides,  such  as  lead  arsenate, 
lime,  sulfur,  oil,  nicotine  and  copper.    These  experiments  also  indicated 
that  DDT  sprays  caused  a  huild-up  of  European  red  mite  on  apples  and  peaches 
sprayed  with  this  chemical. 

In  order  to  obtain  additional  data  on  DDT  as  a  control  for  codling 
moth  and  to  study  its  effect  on  frtiit  and  foliage  when  used  alone  and  in 
combination  with  other  chemicals,  a  series  of  experiments  were  laid  out  in 
a  number  of  apple  orchards  in  southern  New  Jerseye    In  most  of  the  orchards 
the  experiments  were  seml-demonst rational  grower  sprayed  blocks  in  which  the 
writer  made  obseryatlons  and  counts  from  time  to  time  as  the  season  advanced. 
In  one  orchard  at  Olassboro  the  writer  helped  spray  the  plots  as  well  as  make 
detailed  observations  and  counts  throughout  the  season.    For  convenience,  the 
work  will  be  summarized  according  to  the  orchards  in  which  the  work  was  done. 


Alvin  Magee  Orchard.  Glassboro.  N.  3, 

Plans  had  been  made  to  run  a  series  of  plots  in  the  orchard  of  Mr. 
Alvin  Maigee  at  GlasO>oro  in  cooperation  with  the  Tobacco  By-Products  cmd 
Chemical  Corporation  and  others  who  applied  insecticides  for  codling  moth 
control.    This  orchard  contained  the  varieties  Borne  Beauty  and  Eed  Delicious. 
Ttie  trees  received  the  usual  sprays  of  dlnitro  for  aphid  control  in  the  dormant 
period,  followed  by  lime  sulfur  at  the  prepink,  wettable  sulfur  at  the  pink 
and  wettable  sulfur,  lead  arsenate  and  lime  at  the  petal  fall  or  calyx.  A 
curctillo  spray  of  lead  arsenate  etnd  fermate  had  been  applied  when  a  severe 
freeze  ruined  the  Borne  crop  and  greatly  reduced  the  crop  of  Delicious. 

Plot  treatments  were  begun  on  Delicious  at  the  second  cover  spray  in 
May  to  test  as  a  control  for  codling  moth  various  DDT  formulations  in  comparison 
with  the  standard  lead  arsenate-oil-nicotlne  non-wash  schedule  recommended  by 
the  New  Jersey  Agricultural  Xiqperiment  Station  for  orchards  in  central  and 
southern  New  Jersey.    During  the  course  of  the  season  several  DDT  preparations 
supplied  by  the  Tobacco  By-Products  and  Chemical  Corporation,  one  DDT  prepara- 
tion supplied  by  the  Sherwin-Williams  Company  and  a  plant  product,  known  as 
"Byanex"  and  supplied  by  Merck  and  Coarpany,  were  tested  in  comparison  with 
the  two  standard  spray  schedules. 

The  detailed  plot  treatments  ajs  applied  during  first  and  second  brood 
codling  moth  attack  are  set  forth  in  Table  1. 
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An  examination  of  the  dates  of  cover  spray  applications  in  TIable 
1  will  show  that  there  was  a  bunching  of  the  cover  sprays  in  the  fore 
part  of  first  brood  at  approximately  7-day  intervals  and  a  spreading  to 
10-12  day  intervals  the  last  part  of  first  brood.    !Qiis  followed  the 
recbBuaendations  as  set  forth  in  the  New  Jersey  Igriculttiral  Sxperisient 
Station  spray  recommendations.    In  practice  the  reverse  should  have  been 
followed  because  May  and  the  first  half  of  June  proved  to  be  generally 
cool  and  wet  \^ereas  the  last  two  %ieek8  in  June  proved  to  be  hot  and  dry. 
Tkie  most  severe  period  of  attack  from  first  brood  larvae  occurred  during 
the  last  two  weeks  of  June  vdien  the  6th  and  Jth  cover  sprays  were  applied. 

▲t  the  end  of  first  brood  worm  attack  and  before  second  brood 
began  (about  the  middle  of  July)  the  writer  and  two  assistants  made 
codling  n^th  counts  on  the  first  six  plots.    Each  man  examined  100  apples 
on  each  of  ^  trees  in  each  plot  using  a  step  ladder  and  examining  the 
fruit  at  random  from  the  ground  as  high  as  could  be  reeudied  from  the 
top  of  the  ladder.    Thus  1^00  apples  were  examined  in  each.  plot.  !Ihe 
results  from  these  end^of-first  brood  examinations  are  set  forth  in 
Table  2. 

Table  2.  Percentage  codling  moth  injury  on  Delicious  apples 
at  Olassboro  at  end  of  first  brood  attack  on  plots* 
receiving  different  spray  treatments. 


Plot 
Ho. 

No.  i^les 
Szamined 

Percent  Codling  Moth  Injury 

Stings 

Voms 

1 

1500 

1.2 

2 

1500 

55.3 

1.5 

3 

.  1500 

16.1 

0.1 

1500 

65.5 

1.5 

I 

1500 

51.3 

2.0 

1500 

71.5 

0.7 

A  study  of  the  data  in  Table  2  will  show  that  the  outstanding 
difference  in  plot  treatment  is  to  be  found  in  plot  3  vhich  received 
B.  L.  135/DDT  throu^out  first  brood  attack.    This  plot  was  by  far  the 
cleanest  plot  both  from  the  standpoint  of  stings  and  worms.    Plot  6  is 
interesting  because  reference  to  Table  1  will  show  that  the  l^anex  sprays 
were  began  at  the  6th  cover  spray  on  June  l^th  and  continued  throu^  the 
period  of  heavy  first  brood  attack.    Oils  treatment  did  not  stop  stinging 
because  this  plot  showed  the  hi^est  percentage  of  stung  fruit  (71-^^)  of 
any  of  the  plots  examined.    However,  the  worms  were  not  getting  throu^ 
because  this  plot  next  to  plot  3  showed  the  lowest  percentage  deep  entry. 

It  is  doubtful  if  the  switch  in  plot  treatments  at  the  7th  cover 
spray  on  June  2Sth  on  plots  1,  2  and  ^  had  much  effect  as  regards  first 
brood  attack  since  the  bulk  of  first  brood  larval  hatching  came  before  this 
spray  was  applied.  ^ 
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Beference  to  Table  1  again  will  show  that  a  period  of  2^  days 
elapsed  hetween  the  last  first  brood  spray  on  June  28th  and  the  first 
second  brood  spray  on  Jixly  23rd.    Subsequently,  a  second  and  third 
second  brood  spray  was  applied  on  Au^st  6th  and  lyth,  intervals  re- 
spectively of  ih  days  and  11  days. 

!I!he  fruit  on  the  Delicious  plots  were  harvested  S^tember  10- 
13,  approximately  four  weeks  after  the  last  cover  spray  against  second 
brood  was  applied.    In  making  the  counts  all  the  fruit  on  four  trees, 
both  picks  and  drops,  in  each  plot  were  examined  for  codling  moth 
•tings  and  worms.    An  effort  was  made  to  select  in  each  plot  k  trees 
with  -uniform  crops.    No  counts  were  made  in  plot  9,  every  tree  in  it 
had  a  heavy  crop  of  fruit  vdiereas  in  all  other  plots  the  crop  was  on 
the  light  side.    The  percentage  of  apples  sho%ring  codling  moth  stings 
and  worms  on  the  various  plots  at  harvest  is  set  forth  in  Table  3* 


Table  3.    Relative  codling  moth  control  on  Delicious  apple 
plots  at  (rlassboro  sprayed  with  different  spray 
materials. 


Plot 

Total 
Apples 

Percent  Apples 

No. 

Treatment 

k  Trees 

Clean 

Stun«: 

Wormy 

1 

L.A.-oil-nic.  then  oil  Dry  Cone. /DDT 

1733 

1+8.0 

50.5 

1.5 

2 

L.A.-oll-nic.  then  oil-B.L.  155/DDT 

1892 

22.6 

72.8 

k.e 

3 

Oil-B.L.  155/DDT 

1521 

77.2 

20.2 

2.6 

k 

L  .A.~oil-nicotine 

.  1639 

10.9 

75.8 

13.3 

5 

L.A.-oil-nicotine, 

then  oil-B.L.  155 

« 

2300 

26.9 

64.1 

9.0 

6 

L .  A  .-0  il-ni  CO  ti  ne , 

then  Byanex-oil 

20»*8 

1U.8 

82.9 

2.3 

7 

L.A.-oil-nicotine, 

then  2#  DDT  Cone. 

l68i^ 

20.2 

73.9 

5.9 

8 

L  .A.-^il-nlcotine, 

then  3#  DDT  Cone. 

1573 

35.3 

61.9 

2.8 

9 

L  .A.-oil-nicotine, 

then  S.W.  DDT 

10 

L.A.-oil-nicotine, 

then  S.W.  DDT 

2587 

27.9 

68.0 

A  study  of  the  data  in  Table  3  will  show  that  €lL1  of  the  plot 
treatments  were  ^^uperior  to  the  standard  oil-lead  arsenate  (plot  k), 
AiBong  the  DDT  spray  comhinations,  plot  3,  which  received  B.L.  155/DDT 
plus  oil  throughout  the  season  was  superior  to  all  others*    This  plot 
came  through  with  the  lowest  percentage  of  codling  moth  stings  and 
worms.    Coo^aring  plots  1  and  2«  the  dry  concentrate/DDT  %rith  oil  was 
superior  to  the  B.  L.  1^^/DDT  and  oil*    On  plots  f  atid.  6,  three  pounds 
of  DDT  concentrate  was  superior  to  two  pounds  as  was  to  he  expected. 
Both  plots,  however,  were  superior  to  the  standard  oil-lead  arsenate 
(plot  k)  and  the  standard  oil-nicotine  (plot  5).    The  Byanex-oil 
treatment  (plot  6)  ciame  through  with  surprisingly  few  worms,  heing 
superior  to  the  two  standard  treatments  in  this  respect,  hut  was  quite 
hi)gh  in  percentage  stings.    The  Sierwin-Williams  DDT,  used  at  1/2  pound 
with  oil  (plot  10),  was  superior  to  the  two  standard  treatments. 

A  careful  check  for  foliage  and  fruit  injury  and  red  mite  build- 
up was  made  throughout  the  season  on  the  various  plots.    Plot  3 
particular,  which  received  DDT  throughout  the  season  after  the  first 
cover  spray,  was  observed*    Ho  foliage  or  fstiit  injury  was  observed  on 
any  of  the  DDT  plots.    Heavy  red  mite  build-up  occurred  on  all  the 
plots  sprayed  with  DDT,  particTilarly  plots  7>  ^  said.  9  which  were  sprayed 
with  DDT  through  second  brood  without  the  addition  of  any  summer  oil. 
On  these  plots  red  oite  build-up  caused  a  distinct  bronzing  of  the  foliage 
by  the  end  of  July  which  interfered  with  the  finish  of  the  fruit  and 
caused  a  premature  dropping  of  the  fruit  euid  foliage.    Bed  mite  did  not 
build  up  as  early  on  those  plots  sprayed  with  DDT-oil  and  consequently 
the  finish  of  the  fruit  was  better.    After  the  last  spray  of  DDT-oil  in 
mid-Aogust  the  mite  poptilation  built  up  on  these  plots  but  it  came  too 
late  to  cause  much  damage  to  the  fruit. 


C.  B.  Lewis  Orchard.  Burlington,  H.  J. 

A  demonstration  block,  testing  DDT  in  combination  with  oil-lead 
arsenate,  was  arranged  with  Mr,  C.  B.  Lewis  at  his  Burlington  orchard. 
A  section  of  a  block  of  Red  Delicious,  comprising  about  100  trees,  was 
sprayed  with  1/2  pound  of  actual  DDT  to  100  gallons  of  oil-lead  arseiuite 
throoigh  first  brood  and  with  l/s  pound  of  actual  DDT  plus  oil  for  two 
cover  sprays  on  second  brood.    This  was  compared  with  the  standard  non- 
wash  schedule  of  oil-lead  arsenate-nicotine  for  first  brood  followed  by 
oil-nicotine  for  second  brood  on  the  remainder  of  the  block.    The  essential 
difference  between  the  two  blocks  was  that  in  the  first  block  I/2  pound  of 
DDT  irais  substituted  for  I/2  pint  of  nicotine.    The  DDT  used  was  a  2^  per- 
cent wettable  powder  supplied  by  the  I.  I.  DoPont  Company  of  Wilmington, 
Delaware. 

On  July  10th  1^00  apples  were  examined  at  random  in  each  of  the 
two  blocks  of  trees  to  determine  relative  codling  moth  control  during  ■ 
first  brood  attack.    Tb.e  results  are  set  forth  in  Table  k. 
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Ta^l«  k.    Codling  moth  control  at  end  of  first  "brood  on  oil-lead 

arsenate-DDT  plot  compared  to  oil-lead  ar senate-nicotine 
plot  on  Red  Delicious  on  fans  of  Mr,  C.  B.  Levis  at 

Burlin^on. 


Plot 

No.  Apples 

Percent  Codling 

Ho. 

Treatment 

Xxamined 

Moth  Injury 

1 

Oil-L.A.-DDT 

1500 

2 

Oil-L.  A. -Nicotine 

1500 

18.0 

The  data  in  Tatle  k  show  that  codling  moth  control  was  hetter  in 
the  plot  sprayed  with  oil-lead  arsenate-DDT  than  on  the  plot  sprayed  with 
oil-lead  ar senate-nicotine.    There  was  h,S  percent  of  the  fruit  showing 
stings  and  worms  on  the  IXDT  plot  as  compared  to  18  percent  on  the  standard. 

There  was  a  marked  hulld^up  in  Suropean  red  mite  on  the  DDT  sprayed 
plot  at  the  time  codling  moth  counts  were  made  on  July  10th.    By  the  first 
of  August  the  foliage  on  the  DDT  plot  was  markedly  hronsed  and  by  harvest 
time  the  fruit  was  a  dull  color  and  dropping  hadly.    Buropean  red  mite 
built  up  on  the  standard  sprayed  block  also  but  not  nearly  as  heavily  as 
on  the  DDT  sprayed  plot.    The  girowers'  reaction  appeared  to  be  that  the 
gain  in  codling  moth  control  was  more  than  offset  by  the  damage  caused 
by  red  mite.    In  contrast  to  the  results  at  Glassboro,  red  mite  built 
up  early  and  heavily  in  the  Lewis  orchard  in  spite  of  the  fact  that  oil 
was  used  at  a  dilution  strong  enough  to  kill  the  mites.    It  should  be 
pointed  out  that  the  block  was  sprayed  with  a  Speed  Sprayer  and  it  has 
been  observed  that  complete  coverage  of  the  under  sides  of  the  leaves  in 
all  pcurts  of  the  tree  is  not  accomplished  with  this  type  of  spraying. 
This  was  observed  in  sereral  orchards  vhere  DDT  was  applied  with  Speed 
Sprayers. 


Byron  Roberts  Orchard.  Marlton.  M.  J. 

Another  demonstration  block  using  DDT  was  arranged  for  in  the 
Lippincott  orchard  of  Mr»  Byron  T.  Roberts  at  Marlton.    Two  rows  throTigh 
the  center  of  a  Qolden  Delicious  block  of  trees  was  sprayed  throtigh  first 
brood  using  I/2  pound  actual  DDT  (2  pounds  of  DoPont  2^^  "Denate")  added 
to  100  gallons  of  oil-lead  arsenate,    de  remainder  of  the  block  was 
sprayed  with  oil-lead  ar senate-nicotine. 

On  July  10th,  at  the  end  of  first  brood  larval  attack,  2000 
apples  were  ezaisined  at  random  on  the  trees  in  each  block.    She  results 
of  these  counts  are  set  forth  in  Table  3. 


Table  5*    Codling  ooth  control  at  and  of  first  brood  on  oil-load 

arsenate-BSS  plot  eospared  to  oil-load  ar senate-nicotine  plot; 
on  Golden  Delicious  on  farm  of  Byron  I.  Boberts  at  Marlton*. 

Plot                                                     Ho,  Apples     Percent  Codling 
Ho.  Treatment  Bxaained         Moth  InJnry  

1  Oil-lead  arsenate-CDT  2000  2*1 

2  Oil-lead  eursenate-aicotine  2000 


Hie  data  in  Table  5  from  Golden  2}eliciou8  in  the  Sober ts  orchard 
shows  2«1  percent  codling  moth  injury  in  the  Wt  plot  and  6»2  percent 
codling  moth  injury  in  the  standard  oil-lead  arsenate-niootine  plot* 
Althou^  total  codling  moth  injury  was  lower  in  the  Boberts  orchard 
than  in  the  Lewis  orchard  the  percentage  reduction  in  the  two  orchards 
was  about  the  same,  namely,  about  7^  percent. 

In  contrast  to  the  Lewis  orchard,  red  mite  did  not  build  xqp  to 
any  appreciable  extent  on  the  Golden  Delicious  in  the  Boberts  orchard. 
This  in  ^ite  of  the  fact  that  essentially  the  same  schedule  of  oil-lead 
arsenata-IHDT  was  used  in  both  tests,    Bie  lack  of  red  mita  build-up  on 
^Iden  Delicious  was  obserred  in  other  orchards  besides  the  Boberts 
orchard.    Just  why  red  mite  did  not  build  up  on  this  rariety  is,  at 
present,  not  known,    fiiere  is  a  possibility  that  Golden  Delicious  is 
more  or  less  resistant  to  red  adte.    Over  a  period  of  years  the  writer 
has  obserred  that  Golden  Delicious  is  less  subject  to  red  mite  attack 
than  Bed  Delicious  or  Steyman^ 

Seabrook  larms  Orchard.  Bridge  ton.  H.  J. 

▲  demonstrational  block  to  be  sprayed  throu^out  first  and  second 
brood  with  DDT  was  arranged  at  tiie  Seabrook  fans  orchards  in  a  block  of 
Goldm  Delicious.    Cooperating  tn.  the  deaonstratien  was  Dr.  H.  T  Diets 
of  the  DoFont  Company  who  was  to  etqpply  the  necessary  DDT,  Dr.  Frank  Jspp 
and  Mr,  Albert  Som  of  the  Seabrook  Terms  Company  and  the  Sitomolegy 
Department  of  the  Hew  Jersey  Igricoltural  Iiperiaeat  Station* 

A  ble^  of  approximately  2^  Golden  Delicious  trees  were  selected 
in  the  center  of  a  block  where  thore  was  a  heavy  carry-orer  of  codling 
moth  ft-om  19M^.    It  was  planned  to  spray  this  block  with  a  Sjpeed  Sprayer 
using  k  pounds  to  100  gallons  of  water  of  DoPont  "Deenate,"  a  foranlatiom 
containing  23  percent  technical  DDT,    The  schedule  called  for  spraying 
the  DDI  block  the  same  number  of  times  and  on  approximately  the  same 
day  as  the  stcmdard  sprayed  trees  snrrounding. 
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Before  the  DDT  sprmys  were  begun  at  the  second  cover  spray  the 
block  had  received  a  dormant  spray  of  DHOO  (sodium  salt),  a  delayed 
doroant  of  lubrlcatinc  oil  enralsion,  a  pink  of  flotation  sulfur,  a 
calyx  of  lead  arsenate  and  sulfur  and  a  first  cover  of  lead  arsenate 
and  1 80 than  <l  15-    A  total  of  9  cover  sprays  using  k  pounds  of  Senate 
to  100  gallons  of  water  was  applied  for  first  and  second  brood  codling 
fflcrth  beginning  at  the  second  cover  spray.    The  standard  block  was 
sprayed  the  same  number  of  times  using  lead  areenate-oil-nicotine  as 
outlined  in  the  19^^  Vew  Jersey  igricultural  Ibcperlment  Station  spray 
calendar  for  orchards  in  central  and  southern  Hew  Jersey. 

On  July  17th  the  writer  and  an  assistant  examined  1000  apples 
at  random  on  the  trees  in  each  block  to  determine  the  percentage  cod* 
ling  moth  stings  and  worms  at  the  end  of  first  brood  attack.    Ttie  re- 
sults are  set  forth  in  Table  6. 


Table  6.    Percentage  codling  moth  injury  on  Golden  Delicious  apples 
sprayed  with  DDT  coaspared  to  apples  sprayed  with  oil-lead 


ar senate-nicotine. 

Plot 
Ko. 

Treatment 

Ko.  Apples 
Xxamined 

Percent  i^pple■ 
Stung  Wormy 

1 

DDT 

1000 

k,Z  0.0 

2 

Oil.L.A.-iricotine 

1000 

64.3  0.8 

The  data  in  Table  6  show  a  marked  reduction  in  codling  moth  in- 
Jury  on  the  DDT  plot  as  compared  to  the  standard  lead  arsenate-oil  plot. 
Only  k,S  percent  of  the  apples  were  stung  as  compared  to  64.3  percent 
in  the  standard.    Ho  deep  entries  were  found  on  the  DDT  plot  tdiereas 
O.S  percent  of  the  apples  examined  in  the  standard  plot  showed  deep 
entry.    The  low  percentage  of  stung  apples  on  the  DDT  plots  indicates 
that  the  larvae  or  the  adult  moths  or  both  were  killed  by  the  DDT  be- 
fore they  succeeded  in  boring  through  the  skin  of  the  apple. 

Doctors  Diets  and  Swingle  of  the  DuPont  Cooipany  made  harvest 
octaatM-CD.  6  trees  in  the  DDT  plot  and  k  in  the  standard  plot.    The  results 
of  these  counts  kindly  supplied  by  them  are  set  forth  in  Table  7* 

Table  7*    Codling  moth  injury  at  harvest  on  Golden  Delicioxis  apples 
sprayed  with  DDT  compared  to  standard  sprayed  fruit. 

Plot  Clean     Wormy     Stung      Worms  in      Stings  in 

Ho.  Treatment         Apples    ipples    Apples    100  fruits    100  ?mit« 

1  DDT  87.5        3.2        9.3  3.2  12.7 

2  Oil-L.A.-Hlcotine     27.9       20.5       51.6         3019"  I78.3 
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The  data  in  Table  7  parallels  the  data  in  Table  6  and  shows  that 
the  SDT  sprayed  fruit  at  harvest  was  considerably  cleemer  than  the 
fruit  sprayed  vith  the  standard  sprays.    Both  as  regards  stings  and 
voxrms  the  DDT  vae  superior.    Or,  Diets  *s  notes  at  harvest  were  ae 
follows:    Foliage  oondition  excellent  on  the  DDT,  superior  to  the  lead 
arsenate-oil  standard;  no  scab  on  the  BDT  but  a  light  infestation  of 
black  rot  late  in  season;  no  sooty  blotch;  Bite  infestation  none- 
Golden  Delicious  appears  to  be  mite  resistant." 

The  writer  and  Dr,  Pepper  ezaoined  the  DDT  sprayed  plot  at 
Seabrooks  from  time  to  time  throughout  the  growing  season.    Our  observa- 
tions agree  with  thoee  of  Dr.  Diets  for  the  most  part.    There  was  no 
evidence  of  mite  build-up  at  any  time  during  the  season  up  to  harvest. 
At  harvest  the  foliage  on  the  DDT  plot  appeared  less  injured  than  the 
foliage  on  the  lead  arsenate-oil  plot.    However,  the  foliage  on  the 
DDT  sprayed  trees  was  thinner  than  on  the  standard;  there  were  less 
leaves  on  the  DDT  sprayed  trees.    This  was  due  to  the  fact  that  from 
time  to  time  during  the  season  there  would  be  yellowing  and  dropping 
of  leaves  on  the  DDT  sprayed  trees.    This  would  usually  start  as  a 
tip  burn  at  the  end  of  the  leaf,  the  leaf  would  lose  its  dark  green 
color  eoxd  turn  a  pale  yellowish  green  and  finally  would  drop.  In 
spite  of  this  leaf  drop  the  fruit  at  harvest  on  the  DDT  plot  had  sised 
well  and  had  a  better  finish  than  the  fruit  on  the  standard  sprayed 
plot. 


HUT  TOBK 

S.  V.  Harman,  Hew  York  Agricultural  Xxperiment  Jltation, 
Geneva. 


BZS0LT3  07  CODLIIG  MOTH  IH7ISTIG1TI0IS  IH  VISTZBH  m  TOBK,  lSk5 

I.  Seasonal  Conditions 

Abnormal  spring  weather  resulted  in  an  almost  coasplete  iqpple  crop 
failure  for  western  Hew  York  in  19^3*    Aside  from  the  scarcity  of  fruit 
the  season  was  about  normal  with  reference  to  codling  moth  activity  emd 
timing  and  number  of  cover  sprays.    Wherever  there  were  apples  there  was 
also  an  abundance  of  codling  moth.    !Qie  second  brood  of  worms  continued 
to  be  active  as  late  as  mid-September. 

II.  Codling  Moth  Control  with  Spr^rs  and  Eesulting  Spray  Residues. 

A.    Experimental  Tests. 

As  a  result  of  the  scarcity  of  aisles  and  the  general  interest 
in  DDT  most  of  the  experimental  effort  was  devoted  to  testing  DDT 
preparations.    The  few  additional  materials  tested  including  pheno- 
thiasine  and  Hyanex. 
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The  data  In  Ta1)le  I  were  taken  from  a  2^  year  old  orchard 
of  mixed  varieties.    Xach  treatment  was  made  on  seTeral  In- 
dividtial  trees  scattered  at  rsmdom  throTi^hout  the  planting  euid 
Included  the  varieties  Wealthy,  Mcintosh  and  Baldwin.  This 
orchard  was  one  of  very  few  that  "bore  a,  crop  of  fruit.  The 
codling  moth  problem  was  not  difficult.    ?our  cover  sprays  were 
ax>plied,  three  for  the  first  brood  on  J\ine  26,  July  9  emd  l6 
and  one  for  the  second  brood  on  August  13* 

Table  I.    Codling  Moth  Control  -  I9U5 


Material 


Actual  CST 
in 

100  gedlons 


Stings 
on  100 
Apples 


Worm  holes 
in 

100  Apples 


Pounds 

AK  ho  (Oeigy  Co.)  1.0 

kO  1.5 

ho     Lead  arsenate  2  lb.  0.5 

DDT  Concentrate  (Tob.  By-Products)  0,5 

DDT  Concentrate  1.0 

Black  Leaf  dry  concentrate 

DDT  blend  (Tob.  By-Products)  O.5 

Deenate  (DuPont)  1,0 

Lead  arsenate  3 

Phenothiasine  2  lb. 

Byanez  - 

Lead  arsenate  3 

Checks 


2.6 
2.h 
2.6 

2.7 
2.0 

2.7 
3.8 

7.5 
23.0 

25.8 
42.U 


0.7 
0.5 
0.5 
1.0 
O.k 

0.8 
0-9 

1.1 
10.3 
2.U 

85.5 


Wherever  DDT  was  used  in  the  summer  sprays  practically  perfect 
control  of  the  codling  moth  resulted.    There  was  considerable  interest 
in  the  combination  spray  of  phenothiazine  and  lead  arsenate  a  year  ago. 
This  formula  gave  very  good  control  but  left  some  visible  residue. 
Ryanex  did  not  look  too  good  when  compared  with  the  other  sprays.  It 
appeared  to  weather  off  rapidly.    Lead  arsenate  showed  its  weakness  in 
a  large  nujdber  of  stings,  but  the  infestation  was  not  severe  eno\igh  to 
bring  out  significant  differences  in  worm  control. 
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Spray  deposits  on  the  fruit  at  harvest  resulting  from  the  alsoTe 
are  given  in  Tahle  2.    DDT  determinations  were  made       B.  H.  Washburn 
of  Cornell  University  using  the  Gunther  method.    A.  W.  Avens  of  Geneva 
made  the  lead  and  arsenic  analyses. 


Tahle  II.    Spray  Be si due  -  I9U3 


Actual  DDT 
in 

100  gallons 


Grains  per  pound  of  IWlt 
DDT  As   Pb 


Pounds 

AK  UO  1.0 

JiKkO  1.5 

AE  UO     Lead  arsenate  2  lb  0.^ 

DDT  Concentrate  0*5 

DDT  Concentrate  1*0 

Black  Leaf  dry  concentrate 

DDT  Blend  O.3 

Deenate  1.0 

Lead  arsenate  3  * 

Phenothiazine  2  lb.  - 

Lead  cur  senate  3  ** 


.012 
.019 
.006 
.017 
.021 

.002  (?) 
.012 


.030 


.053 


.068 


.092 
.118 


B.    Grower  Tests 

A  very  striking  illustration  of  the  superiority  of  DDT  over 
lead  arsenate  was  broTight  out  in  one  of  severed  grower  tests  in 
idiich  the  fruit  grower  did  the  spraying  under  the  supervision  of 
Eizperiment  Station  workers.    For  the  x^tst  three  years  experimental 
tests  had  shown  that  lead  arsenate  could  not  handle  the  codling 
moth  problem  in  this  particular  orchard.    In  19^  ten  cover  sprays 
using  double  strength  lead  arsenate  "spiked"  with  nicotine  and 
with  the  addition  of  oil  in  seven  of  the  cover  sprays  resuL  ted  in 
30  percent  severe  codling  moth  damage  t>n  the  test  plats.  Grower 
sprayed  fruit  showed       percent  injury  in  the  same  orchard.  In 
19^5  fruit  sprayed  with  five  cover  sprays  of  1  pound  actual  DDT 
in  100  gallons  picked  99  percent  free  of  all  codling  moth  injury 
on  trees  bearing  about  2/3  of  a  crop. 


-  73  - 


Unaprayed  trees  on  this  fruit  farm  were  100  percent  woray 
by  early  Aiigast  and  the  entire  crop  dropped  'by  the  middle  of  the 
month  due  to  worm  injury.    Individual  fruits  showed  from  several 
to  as  hi^  as  38  active  worm  holes  by  mid-summer. 

A  similar  experience  occurred  in  a  pear  orchard  on  this 
same  fruit  farm.    DDT  sprayed  pear  trees  were  free  of  visible 
residue  at  harvest  and  not  a  single  worm  was  found.    The  lead 
arsenate  sprayed  pears  were  literally  white  washed  with  arsenical 
residue  and  there  were  plenty  of  wormy  fruits  in  evidence. 

The  apples  sprayed  with  five  cover  sprays  of  DDT  were  well 
below  the  tolerance  at  harvest  showing  .036  grain  DDT  on  Mcintosh 
and  .028  grain  DDT  per  pound  of  fruit  on  the  Delicious, 

The  residue  data  for  DDT  in  all  cases  indicated  that  there 
should  be  little  or  no  difficulty  in  meeting  the  present  tentative 
tolerance  after  using  five  cover  sprays  of  DDT  on  apple  s. 

III.  Injury 

Nothing  of  am  injiirious  nature  developed  on  either  foliage  or  fruit 
as  a  result  of  the  use  of  DDT  sprays  during  19^3 . 

17.       Buropeetn  Red  Mite 

It  is  very  possible  that  western  New  Tork  orchards  may  develop 
trouble  from  the  Eiiropean  Eed  Mite  in  the  future,  however,  after  two 
years  of  field  tests  this  mite  has  not  as  yet  developed  to  problem 
proportions  on  apples  as  a  result  of  using  DDT  sprays. 


OHIO 

C.  H.  Cutri^t,  Ohio  Agricultural  B3q)eriment  Station,  Vooster. 

I.         Seasonal  Conditions  and  Codling  Moth  Abundttnce. 

Ten^eratures  far  above  normal  in  March  £uid  April  produced  blossoming 
and  with  the  petal-fall  spray  about  three  weeks  ahead  of  normal.  Codling 
ffloth  larvae  impated  as  early  as  April  S  at  Wooster.    Frosts  in  late  April 
ani  poor  pollinating  weather  reduced  the  Ohio  crop  to  its  lowest  point  in 
UO  years.    Very  cool  weather  in  May  and  the  first  half  of  June  retarded 
codling  moth  activity,  but  the  light  crop  showed  a  higher  percentage  of 
injured  fruit  than  normal.    In  a  few  orchards  that  had  a  normcd  crop, 
codling  moth  was  not  too  dlfflc\ilt  to  control. 


Sumnary  of  Codling  Moth  Biology.  Ohio,  19^^ 


Vo  ester 

Lorain 

Port  Clinton 

(N.I.  Central) 

(North) 

(H.W.) 

Sprlng-l3rood  ^er^ence 

?iret  moth 

May  3 

May  21 

May  11 

May  21 

June  3 

May  31 

Last  moth 

June  19 

July  k 

July  1 

Summer-'brood  Moth  Emergence 

First  moth 

Jtily  2k 

Aug.  6 

July  26 

iag.  5 

Aug.  15 

Aug.  16 

Last  moth 

Aog.  29 

Aug.  26 

Aug.  28 

First-brood  Larvae  under  Bands 

First  laryae 

July  1 

July  13 

July  10 

Peak 

July  18 

Aug.  17 

Aug.  15 

II.       Control  gxperimente  in  19^5. 

Due  to  severe  frosts  and  a  very  poor  set  of  fruit,  field  spray 
plots  were  less  in  number  than  usual.    However,  one  layout  of  19  treat<- 
ments  was  conducted  at  Lorain,  Ohio.    Also,  10  Ohio  growers  applied  one 
or  more  experimental  "SDI  schedtiles  on  blocks  of  trees  in  their  orchards. 
The  results  in  such  experimental  blocks  were  then  coapared  with  those  on 
the  blocks  sprayed  with  recommended  schedules.    These  tests  by  growers 
were  well  scattered  over  Ohio. 

The  results  of  these  tests  in  six  problem  orchards  have  been 
summarized  by  Professor  T.  H.  Parks  as  follows: 

DDT  Schedules  0.3^  wormy     2.6^  stung 

Standard  Schedules  ...6.4^  wormy    33*0^  stung 

The  plot  layout  at  Lorain  was  applied  on  ^^jeax  old  Jonathan 
trees  which,  due  to  frosts,  etc.,  were  carrying  a  rather  light  and 
irregtilar  crop  of  fruit.    Single-tree  plots,  replicated  five  times, 
were  used.    The  experimented  block  was  surrounded  by  a  grower-sprayed 
orchard  that  was  heavily  infested. 

All  plots  received  lead  arsenate  in  the  petal- fedl  and  1st  cover 
sprays.  Plots  were  differentiated  with  the  2nd  cover  which  was  applied 
May  31  fi^d  Jxuie  1.  These  succeeding  applications  were  then  made  at  2- 
week  intervals  until  July  S-10,  Two  applications  against  the  2nd  brood 
were  made  on  August  2  and  on  August  21-»22.  The  late  date  of  the  last 
application  was  chosen  to  determine  its  effects  on  spray  residues.  The 
schedule  and  the  control  obtained  on  significant  plots  are  given  in  the 
following  table. 
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Codling  Moth  Control  at  Lorain,  Ohio 


Plot  J 

Materials  ; 

wormy: 

stung! 
only  : 

^  total 
injury  by 
codling  moth 

1  : 

Lead  arsenate  J>f  \ 
Phenothiazine  2#  (l)  ! 

19  .6: 

32.2! 

!  51.8 

Lead  arsenate  3#  '< 
Oil  3/l|  ^al.  (3)  ! 

16.9! 

50.7 

h  i 

Lead  arsenate  3#  ! 
Oil  3/U  gal.   (1+)  : 
B.  L.  ilO  1/2  pt.   (U)  : 

1U.9. 

26.2" 

Hi. 3 

B.  L.  155.   2#  ! 
Summer  oil  l/ 2  gal.  ! 
Permate 

26  .7: 

16.6 

:        43 .4 

6  1 

Tank  mix,   B.  L.  40,   1/2  pt. 

Miss.  Bentonite  kf ,  oil 

1/2  gal..   DDT  l/U  Ih. actual' 

2. Ill 

7.5* 

i  9.9 

7  : 

Lead  arsenate  3# 
Oil  3/U  gal.  (7) 
Permat e  ( 7 ) 

.  12. 

2i+.7 

i  37.1 

8 

•   Lead  arsenate  3^ 
:   DDT  l/2#  actual  (8) 

1  8.5 

\  18.0 

!  26.5 

9 

:   DDT  (17^)             J  '^^ 

\  18.^ 

t  20.3 

i  38.6 

10 

:   DDT  25^    l/2#  actual 

:  2.6 

8.1]- 

:  11.1 

_11__ 

!    DDT  25%    1#  actual 

13 

:   DDT  25%    1#  actual 
:   Permate  (13) 
:    Oil  (13) 

!  .9 

:  2.9 

r  3.S 

ih 

1    DDT   30%    l/2#  actual 
:    Exp .  Lot  1 . 

:  3-7 

:  8.6 

:         12.2  : 

16 

:    DDT  50^     l/2#  actual 
:    Exp .  Lot  3". 

:  12.8 

1X.1 

:  30.5 

:   DDT            1#  actual  (19) 

:  .8 

:  5.5 

r  6.3 
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Kotes  on  schedTile: 

(l)    Phenothiazine  in  2nd,  3rd,  and  ^th  covers  only, 

(3)    Summer  oil  in  2nd,  3rd,  and  kth  covers  only. 

(U)    Summer  oil  in  2nd,  3rd,  and  ^th  covers  only.  Black 
Leaf  kO  in  2nd,  3rd,  ^th,  and  ^th  covers  only. 

(7)    Summer  oil  in  2nd,  3rd,  and  Uth  covers  only.  ?ermate 
1  pound  in  2nd,  ^ri,  5th,  and  6th  covers  only. 

(g)    DDT  in  2nd,  3rd,  and  kth  covers  only. 

(13)    Summer  oil  same  as  No.  3*    ^ermate  same  as  No.  7* 

(19)    DDT  by  Geigy  Co.,  all  other  hy  DuPont  (Deenate  25  w  or 
30  w  or  Exp.  Lots). 


Noteft  on  control: 

The  tahle  shows  the  excellent  control  obtained  by  schedules 
where  DDT  was  predominant  as  an  insecticide.    Note  relatively 
poor  control  on  Plot  S,  as  compared  with  good  control  on  Plot 
10.    Also,  the  contrast  between  Plots  5>  6,  and  9*  poor 
results  with  a  poor  formulation  of  DDT  are  evident  in  Plot  l6. 

Notes  on  injury: 

Little  or  no  inj-ory  from  spray  materials  to  foliage  was  ob- 
served on  any  of  the  plots.    However,  the  schedule  used  on 
Plot  13  caused  the  dropping  of  many  yotmg  fruits  in  late 
June  and  early  July. 


IHxropean  Red  Mite  as  Affected  by  DDT  Schedules 

On  the  plots  at  Lorain,  red  mite  developed  to  a  serious  extent 
on  all  plots,  with  the  exception  of  5  and  6,  %diere  oil  was  used  throu^- 
out  the  season.    The  infestation  on  Plots  3*  7*  ctnd  I3  was  later  in 
developing  but  by  September  1  was  near  20  mites  per  leaf.    Most  DDT 
plots  carried  poptilations  of  from  20  to  25  mites  per  leaf  from  August 
15  to  September  10.    !Ihe  injury,  though  serious,  was  not  so  severe 
that  it  would  preclude  the  use  of  DDT. 

At  Wooster,  Ohio,  DDT  schedtiles  produced  heavy  and  long  drawn- 
out  mite  infestations.    Infestation  was  retarded  and  lightened  by  the 
use  of  a  dormant  oil  spray.    Also,  infestations  were  fairly  well  con- 
trolled by  combining  DDT  and  DN-111  in  tvo  or  more  cover  sprays.  How- 
ever, In  two  out  of  three  grower  tests  where  this  combination  was  used 


on  JonathAn,  premattire  dropping  of  a  portion  of  the  crop  occurred. 
There  was  also  some  defoliation.    Hxuaeroua  other  yarletles  were  not 
affected. 

Of  the  10  grower  tests,  four  developed  serious  mite  Injixry.  Two 
had  some  Injury,  and  the  others  none  of  Importance.    None  of  these  growers 
had  serere  mite  Injury  on  blocks  sprayed  with  recommended  schedules,  ^e 
season  of  19^^t  howerer,  was  yery  unfavorable  for  mites. 


OKLiHOia 

7.  X.  liQiltehead,  Oklahoma  Agricultural  Bxperlment  Station, 
Stillwater. 

The  codling  moth  Infestation  In  eastern  Oklahoma  va.s  the  lowest 
In  I9U3  than  It  has  been  for  several  years.    It  Is  thought  that  this 
condition  was  due.  In  a  large  measure,  to  an  lanusual  amount  of  cold 
rainy  weather  during  the  emergence  of  the  overwintering  brood.    Xven  In 
unsprayed  and  In  poorly  sprayed  orchards.  Infestations  were  very  light 
until  the  middle  of  July,  after  which  Infestations  climbed  rapidly  ex- 
cept In  well  sprayed  orchards.    In  the  western  part  of  the  State,  the 
major  portion  of  moth  emergence  occurred  after  the  cold  weather  and 
Infestations  were  about  normal,  « 

DDT  was  used  In  three  orchards  during  the  19^^  season.    In  each 
case,  one  row  of  trees  was  sprayed  with  DDT  by  the  same  crew  and,  at 
the  SCUDS  time,  the  balance  of  the  orchard  was  sprayed  with  arsenate  of 
lead.    An  average  of  six  percent  better  control  of  coding  moths  was 
obtained  with  DDT  than  with  arsenate  of  lead.    Also,  In  each  case, 
mites  became  a  severe  problem  on  the  trees  sprayed  with  DDT. 

The  greater  portion  of  the  experimental  work  conducted  on  codling 
moth  control  was  to  determine  the  effect  on  codling  moth  populations  of 
the  plemtlng  of  entire  orchards  to  varieties  ripening  during  the  summer 
months.    Theoretically,  such  an  orchard  should  suffer  less  codling  moth 
Injury  for  two  reasons:    (l)  In  such  an  prchard,  but  two  generations  of 
moths  would  have  time  to  develop  rather  than  three  and  a  partial  fourth 
generation  that  normally  develop  in  Oklahomaprchards  containing  late 
fall  varieties.    (2)  The  hibernating  population  would  be  greatly  reduced 
since  the  major  portion  of  those  hibernating  develop  on  the  later  varieties 
of  apples. 

To  obtain  better  Information  concerning  the  second  point,  mature 
larvae  were  collected  from  under  burlap  bands,  placed  in  pupation  sticks 
and  records  kept  as  to  when  they  pupated  or  entered  hibernation.  During 
the  past  three  seasons,  such  records  were  obtained  on  a  total  of  12,927 
larvae  from  five  different  locations.    Of  the  larvae  collected,  kSjh 
entered  hibernation.    The  average  percentages  of  these  hibernating  larvae 
that  had  entered  hibernation  throu^out  the  summer  and  fall  months  are 
shown  in  the  following  table. 
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Date 


Percent  of  total 
hi'bernating  popa- 
lationa  


Date 


Percent  of  total 
hibernating  popu- 
lations  


Aug, 


July 


June 


9 

lU 


25 
30 
5 

10 

15 
20 

25 
30 

k 


g.89 
13.9 
22.0 
30.U 


.04 

.06 
.08 
.21 


Nov.  1 


Oct.  3 


Sept.  3 


8 

13 
18 

23 

28 


8 

13 
18 

23 
28 


^2.1 

50.0 
60.3 

68.8 
75.2 
82.7 
88.5 
91.6 
93.6 
95.4 
96.5 
99.1 
100.0 


29 


These  data  indicate  that,  if  all  the  apples  in  these  orchards 
had  been  picked  by  the  middle  of  August,  approximately  9I  percent  of 
the  hibernating  population  would  have  been  eliminated.    Since  each  of 
these  orchards  contained  late  fall  varieties,  it  is  also  indicated 
that  the  codling  moth  populations  at  the  beginning  of  the  season  was 
more  than  ten  times  as  great  as  it  would  have  been  had  only  summer 
varieties  been  present. 

Had  the  percentage  of  control  been  the  same,  less  than  one  per- 
cent of  the  normal  hibernating  population  would  have  entered  hiberna- 
tion in  orchards  containing  only  varieties  ripening  by  mid-August.  It 
seems  probable  that  such  a  reduction  would  constitute  control. 

Since,  under  Oklahoma  conditions,  the  earlier  apples  are  cheaper 
to  produce  and  normally  bring  better  prices  than  the  later  varieties, 
it  appears  that  the  planting  of  orchards  containing  only  varieties 
ripening  not  later  than  mid-August  would  be  practical  as  well  as  effec- 
tive in  controlling  codling  moths. 
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OBHOI 

L«ro7  Childt  and  &•  H.  Boblnson,  Hood  Rlrer  Branch  Xxperiment  Station, 
Hood  Birer,  and  Oregon  igricnltural  Xxperlnent  Station,  Coinrallit. 

Codling  Moth  Abundance;    Codling  moth  vat  oiore  abtindant  and  caused  more 
danage  generally  than  usually  obtains,    OTervintering  moth  emergence  vas  long 
dram  out  which  vae  reflected  in  considerable  late  worm  actirity  taking  place 
at  a  time  when  the  last  spray  cover  was  becoming  partially  ineffectire*  Bain 
and  wind  interfered  at  the  time  of  the  calyx  application,  causing  delay  which, 
without  quention,  contributed  to  worm  increase.    Windy  weather  also  prerailed 
during  the  early  cover  periods  which,  together  with  the  fact  that  many  growers 
were  eaiploying  untrained  spray  men — many  of  them  Mexicans — tree  tops  were  not 
thoroug^y  sprayed, 

Ixperimental  Area:    de  res\ilts  from  spray  usuage  discussed  in  this  report, 
were  confined  to  applications  made  on  the  Hewtown  variety*    The  investigation  for  the 
most  part,  was  conducted  at  the  Xscperiment  Station,    Nineteen>year>^ld  trees  (B 
Series)  employed  in  these  tests  were  confined  to  a  single  cooipact  block.    All  were 
quite  uniformly  loaded,  producing  approximately  20  boxes  each.    Location  of  the 
plots  is  shown  in  the  accompanying  diagram,    i^ples  surrounding  these  plots  were 
sprayed  %rlth  a  calyx  and  5  covers  of  lead  and  Iluxit  and  this  program,  due  to 
extensive  infestations  in  some  of  the  experisient  plots,  was  insufficient  to  affect 
good  control.    Worm  entrance  of  S  to  10  percent  occurred  with  stung  apples  ranging 
up  to  30  percent.    Pears  are  planted  on  the  Horth  side  of  the  experimental  plot. 
This  area  was  quite  free  from  worm  damage,    Bandom  apple  samples  were  taken  from 
each  box  of  fruit  from  3  trees  in  each  plot.    Two  hundred  and  fifty  apples,  as 
outlined  in  the  project,  were  taken  from  these  replicates.    Picked  fruit  only  was 
used.    Pirst  brood  damage  was  determined.  Table  I,  before  fruit  drop. 

Materials  used  were  as  follows: 

DDT  (Deenate  25W)  1.  I,  DuPont  Co.,  H.  T. 
DDT  (Gesarol  AK  Uo)  deigy  Co.,  K.  T. 
Oesafloc  (liquid  soap)  Oeigy  Co,,  I.  T. 
Colloidal  Depositor     Colloidal  Products,  San  Prancisco 
Colloidal  77  Colloidal  Products,  San  Prancisco 

llnxit  Colloidal  Products,  San  Prancisco 

Shell  Light  Oil  Shell  Oil  Co.,  San  Prancisco 

Kryocide  Pennsylvania  Salt  Co.,  Tacoma,  Wash. 

Lead  Arsenate  General  Chemical  Co. 

Discussion  of  Project.    Results  obtained  in  19^1*  ea5>loying  a  regular  or  5- 
cover  schedule  indicated  that  DDT  was  far  superior  to  any  material  previously 
ea^loyed.    Sprays  containing  both  1  and  2  pounds  actual  DDT  (l)  produced  fruit  SSff 
plus  free  from  worm  injury.    One  test,  sprayed  in  the  first  three  covers  only,  re- 
sulted in  the  production  of  ^%  of  the  apples  free  from  worm  damage.    Prom  these 
observations,  three  important  possibilities,  insofar  as  future  investigational  work 
was  concerned,  were  obvious,    ftey  are  (l)  Beduetiea  of  the  number  of  covers  -  a 
departure  from  the  old  program  of  conventional  5  to  7  cover  sprays  and  its  relation. 
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T&^le  I.  Codling  Koth  Tests,  Hood  Biver,  Oregon  -  19U5 

(All  dilutions  based  upon  100  gallons;  DDT  e3q>ressed  as  actual) 


Xi^eri-  Num'ber 
ment  Cover 
No.  Sprays 

Dates 

Per-  Per- 

woUv  WOAAv 

Woras  Stings 

Per-    1st  Brood 
cent*  "hits"  per 
Clean  100  Apples  3/ 

Dl-I 

11/ 

Jiine  b 

DDT  1  pound 
Nacconol  2  os. 

18.1  16.4 

72.5 

3.3  1 

Du2 

2 

June  b 
July  12 

Same  as  above 

2.6  3.9 

93.7 

3.3 

D-3 

2 

June  6 
July  12 

iii/x  X/  c  poxmcL 
Nacconol  2  oz. 

7.1  6.9 

87.6 

3.2 

2 

June  6 
July  12 

DDT  l/U  pound 
Nacconol 

15,0  17.3 

73.^ 

7.0 

D-5 

3 

J\ine  6 
July  12 
Aug.  3 

DDT  l/lf  pound 
Nacconol  2  oz. 

6.9  10.8 

8U.9 

3-7 

DL.6 

2 

June  6 
July  12 

DDT  1/2  pound 
Nacconol  2  oz. 
Shell  li^t  1  at. 

13.8  15.8 

7^.2 

^.3 

■n_7 

c 

V  \i  i  IP  W 

3 

Sabia  A.fl  aIsoya 

Oil  1  l/U  gal. 

10  1 

77  7 
f  1*  f 

D-8 

1 

Jxme  6 

DDT  1/2  pound 
Col.  Depositor  I/2 
Shell  li^t  1  qt. 

2^  8  17-8 

64.7 

2.6 

IX.9 

2 

June  6 
Aug.  3 

DDT  1/2  lb.  1st  spraj 
Gesafloc  1  pt. 
2/  DDT  q/lO  pound 

1-2  5.7 

93.2 

2.5 

D-10 

3 

June  6    DDT  1/2  pound 
June  26  DH  111  3/4  pound. 
Aug.  3    1/2  pound  2  &  3  Sprays 

5.3  12.1 

84.4 

3-5 

IX-ll 

5 

June  6 
June  25 
July  11 
Aug.  k, 

22 

Kryocide  3  pounds 
Coll.  77.  1/3  pound 

Shell  li^^t  2  qt. 

9.9  3**.« 

60.0 

8.5 

D-12 

5 

Sane 

Ars.  Lead  3  1^* 
Coll.  77.  1/3  1^. 
Shell  light  2  qt. 

7.9  31.« 

64.4 

«.3 

1/ 

All  tests  in  this  table  receired  a  calyx  spray  Irs.  ^100; 
l/U-100  May  10.  I9U5. 

lluxit 

2/ 

Due  to  error  9/ 10  lb. -100  DDT  was  eaployed.    This  consisted  of  ^/lO  lb. 
DDT  froB  Deenate  23  V  and  U/lO  lb.  £rom  Gesarol  AK  40.    Vo  spreader  vas 
added  in  August  3  education. 

i/ 

Bandooised  counts  oade  on  four  sides  of  three  trees  froa  bottoa  to  top. 
Most  of  the  injury  found  abore  12  feet.    Figures  therefore  do  not  e:q>re8s 
percentage  of  fruit  injury  as  fruit  below  12  feet.    Area  of  greatest  pro- 
duction vas  relatively  clean,  especially  in  the  DDT  plots. 

-  81  - 


Table  I-A.    Arrangement  of  DDT  plots  at  Station,  19I+5  (Adjacent  rows  four  trees 
deep) (See  Table  I  for  complete  list  of  materials  used  and  dates  of 
application.    DDT  in  all  plots  except  11.  12  and  S-5) 


S. 


Sxperi- 

DDT 

Nmber 

Worm  Injury 

1st  Brood 

No. 

uft  ed. 
(pounds) 

of 
Covers 

Wormy 

Sttin^ 

Clean 

"hita*  TJer 
100  Apples  kj 

1 

2 

D-12 

1/ 

5 

7.9 

31.8 

Sk.k 

8.3 

3 

D-1 

1 

1 

18.1 

16.4 

72.5 

3.3 

i+ 

Di-2 

1 

2 

 « 

2.6 

3.9 

93.7 

2.2 

5 

D-3 

1/2 

2 

7.1 

^.9 

87.6 

3.2 

D-i| 

l/h 

2 

15.0 

17.3 

73.^ 

7.0 

7 
8 

■nil 

0/ 
2/ 

c 

9.9 

60.0 

9 

D-5 

l/k 

3 

6.9 

10.8 

84.9 

3.7 

10 

D-6 

1/2  with 
Oil  1  qt. 

2 

13.8 

15.S 

7^.2 

^.3 

11 

D-7 

f 

1/2  with 
(oil  1  1/^) 

2 

10.1 

15.6 

77-7 

U.9 

12 

D-8 

1/2 

1 

23.8 

17.8 

^.7 

2.5 

13 

D-3 

1 /o    -   1 0* 

if  t.  — 

q/10  -  ?nd 

p 

1.2 

5.7 

 SS-£_   

ik 

DulO 

1/2 
(DJf-111) 

3 

5.3 

12.1 

3.5 

15 
16 

Dl-11 

5 

11.8 

27.C 

9.2 

17 
18 

19 

S-5 

— i(— 

5 

^.0 

51.^ 

i^o.6 

1/    Ars.  Lead  3-100,  light  oil  2  qt. 
2/    Kryocide  3-100,  light  oil  2  qt. 

j/    Ars.  Lead  3-100;  Jluadt  l/U-100  (Average  wormy  entrants  in  orchard 
surrounding  DDT  area  on  South  and  Xast,  was  17.1^»  some  sprays 
poorly  applied.) 

y    See  Note  3,  Table  I. 
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to  possible  saring  in  c««h  and  lal)or  cost*.    (2)  Dilution  needed  to  effect 
control  with  (l)  in  aind.    (3)  aimination  of  th«  calyx  spray  as  a  reeiolt  of 
DDT  u«a€«»  Study  of  coTera^e.  lasting;  affects,  residue  at  harrest  in  relation 

to  the  three  prerious  ohJectlTes. 

Based  upon  the  obJectlTes  outlined,  the  I9U5  investigations  were  very 
definitely  exploratory  in  nature.    Major  interests  centered  in  what  DDT  wo\ild 
not  do  rather  than  its  opposite.    lu  this  respect  the  results  obtained  point 
to  the  fact  we  were  not  disappointed.     Tuble  I  outlines  spray  dates,  number  of 
applications,  aiaterlals  used  and  control  obtained.    Unfortunately  one  test 
esiplcyin^  a  coaplete  or  conventional  cover  prograa  of  DDT  was  not  included.  A 
test  of  this  sort  would  have  been  of  value  for  comparative  purposes.  However, 
the  DDT  tests  can  be  directly  conpared  %fith  a  caljTC  and  ^corer  program  eiLploy- 
ing  lead  arsenate  -  oil  in  one  and  Krycclde  -  oil  in  another  which  are  enlightening. 
Due  to  the  extensive  laoth  increase  in  sonie  of  the  DDT  plots  and  the  resulting 
exposure  to  attack  in  the  lead  and  Kryoclde  tests,  the  coverages  in  the  latter 
proved  inadequate.    The  percentage  of  both  wcms  and  stings  was  far  greater  than 
has  obtained  dxiring  the  past  four  or  five  years  during  which  time  these  and  other 
eoablnations  have  been  under  observation  in  the  Station  orchard.    In  these  control 
plots  for  the  DDT  tests,  the  results  were  as  follows:    Lead  arsenate  -  oil  (D-12 
Table  I)  7.9  percent  wor«y  fruit;  '^l.S  percent  •stings"  and  6^+,^  percent  clean 
apples;  for  Kryoclde  -  oil,  9.9  percent  woray;  3U.9  percent  stung  and  60.O  per- 
cent free  from  worm  damage,    dese  tests  and  all  of  the  DDT  plots  were  sprayed 
by  one  and  the  same  spray  man  throu^out  the  spray  season.    The  ave'>*age  condition 
'    of  the  fznilt  adjacent  to  the  experimental  area  sprayed  with  arsenate  of  lead,  3 
pounds,  n.uxit  l/U  pound  was  17»1  percent  worsy;  percent  stung  and  pO.3 

percent  clean.    Ihis  portion  of  the  orchard  was  spra^'^ed  by  Inexperienced  help 
at  tlaes  of  various  applications,  a  condition  which,  together  with  the  extensive 
vcTsy  Increase  in  some  of  the  experimental  plots,  had  xmch  to  da  with  the  ab- 
normal Increase. 

Trcn  this  discussion  it  is  obvious  that  the  experimental  plots  were 
adequately  exposea  to  an  extensive  aoth  population.    DDT  was  used  at  the  rate 
of  1  1/2  and  l/h  pounds  actual  DDT.    One  to  three  covers  employing  a  number  of 
spreaders  and  stlchers,  were  applied.    All  of  the  DDT  tests  produced  a  higher 
percentage  of  clean  fruit  than  where  the  regular  programs  were  employed,  however, 
a  a-isber  were  mich  wormier  than  the  latter,  the  difference  being  made  up  in  the 
noticeable  Increase  in  stung  fruit  where  the  generally  used  insecticides  were 
employed. 

The  original  plan  of  the  investigation  was  to  apply  sprays  as  needed  and 
not  follow  any  set  program,    fiie  procedure  seemed  to  operate  satisfactorily  during 
the  first  brood,  Vit  was  not  altcgetiier  satisfactory  later.    It  was  then  decided 
to  let  nat.ire  talce  its  coxirse  with  a  number  of  applications  as  we  wanted  to  find 
out  just  what  one  or  two  or  three  spays  would  accomplish.    A  very  direct  com- 
parison (see  map  of  plots)  can  be  made  in  connection  with  the  results  obtained 
in  Zxperiments  D-1.  D-2  and  D-12.     (l)  Siese  plots  are  adjacent.    All  of  the 
terts  at  the  Station  (Table  1}  received  a  calyx  of  lead  arsenate  3  pounds  and 
Tluzit  1/^  pound;  all  of  the  DDT  tests  except  V-1  and  V-2  discussed  later,  were 
llk^vlse  so  sprayed.    D-1  received  but  one  cover  spray,  1  pound  actual  DDT  applied 
June  6  prior  to  first  brood  egg  hatch  employing  Ifacconol  as  a  spreader.    D-2  two 
covers  applied  as  above  and  again  on  July  12  at  the  time  cf  the  normal  third  cover 


(1)    With  the  exception  of  D-9,  source  of  DDT  from  Deenate  25  V. 
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in  the  regular  program.    No  second  Isrood  activity  had  started  and  was  not  ex- 
pected for  some  time.    Dul2  was  spreyed  in  the  calyx  toad  followed  hy  5  covers 
of  lead  arsenate  -  oil.    ReBults  obtained  in  these  three  tests  were  as  follows: 
Clean  fruit,  Dul,  72.5  percent;  D^2  93-7  percent  and  D-12  Sk,k  percent;  wormy 
fruit,  D-1,  18. 1  percent;  D-2  2.6  percent  and  B-12  7.9  percent;  stings  H-l 
lS,k  percent;  D-2,  3.9  percent  and  B-12,  31.8  percent.    (See  Tahle  I.) 

One  half  pound  actual  DDT  was  applied  in  3  tests  D-3,  D-6  and  D-7  light 
oil  heing  used  in  the  two  latter  tests.    D-3  and  D-6  were  sprayed  on  the  same 
dates  as  in  D-2,  that  is,  Jiine  6  and  July  12.    D-7  received  the  second  applica- 
tion on  August  3.    In  these  experiments  the  percentage  of  actual  wormy  fruit  was 
found  to  be  noticeably  higher  as  compared  to  the  poiuid  usage.    In  the  oil  con- 
taining sprays  the  percentage  of  worminess  was  found  to  be  nearly  t%rice  that  of 
the  application  of  the  DDT  dosage  containing  no  oil.    The  data  appears  to  in- 
dicate that  the  addition  of  oil  to  DDT  does  not  improve  control,  but  may  actually 
reduce  its  effectiveness.    In  these  I/2  pound  DDT  tests,  the  material  used  with- 
out oil  (D-3)  permitted  7,1  percent  worm  entrants,  6.9  percent  stung  fruit  and 
87.6  percent  free  from  worm  damage,  whereas  D-6  (DDT  with  1  quart  of  oil)  the 
comparable  test,  allowed  the  entrance  of  I3.8  percent  worms,  15*8  percent  "stings" 
and  7^.2  percent  free  from  codling  moth  injury.    D-7  using  1  l/k  gallons  of  oil, 
10.1  percent  worminess  occtirred  with  I5.6  percent  "stings".    In  this  test  77»7 
percent  of  the  fruit  was  fotand  to  be  free  from  worm  damage.    The  results  obtained 
suggest  that  combinations  used  with  DDT  may  materially  influence  the  effective- 
ness of  this  new  insecticide. 

One  quarter  of  a  pound  of  actual  DDT  as  used  in  our  tests  proved  inadequate 
One  test  D-U  was  sprayed  on  June  6  and  July  12;  a  second  test,  Du5,  %rae  sprayed 
three  times,  June  6,  June  23  and  August  3<         the  former,  l^eO  percent  of  the 
fruit  became  wormy;  17«3  percent  developed  stings  with  73*^  percent  free  fron 
worm  Injury  at  harvest.    In  the  latter,  6,9  percent  became  wormy?^f6f8Aof  the 
apples  were  stung  and  8U.9  percent  were  found  undamaged  when  picked.    Total  worm 
damage — wormy  and  stung — was  less  than  occurred  in  both  of  the  conventional  5- 
spray  programs  vhere  lead  arsenate  or  Kryocide  were  employed.    Material  reduction 
in  the  number  of  stung  apples  in  the  DDT  plots  was  largely  responsible  for  the 
fact  that  there  was  less  total  worm  damage. 

One  test  was  applied  employing  DDT  1/2  pound  to  which  I/2  po-und  of  DH-111 
was  added,    (Hiis  experiment  was  included  for  the  purpose  of  observing  effects  on 
2-8potted  mite  development  (T.  willametti),  possible  injury  to  trees  and  fruit 
end  influence  of  the  addition  to  the  insecticidal  value  of  DDT  in  relation  to 
codling  moth  control.    Three  applications  were  made  June  6,  June  2^  and  August 
3.    No  injury  resulted.    Codling  moth  control  was  not  as  effective  as  obtained 
in  the  adjacent  2-spray  program  test  enrploying  DDT  alone  with  a  spreader-sticker. 
5.3  percent  wormy  apples;  12.1  percent  "stings"  and  8*4-.U  percent  clean  fruit, 
were  found  at  harvest  in  the  DDT-DN  experiment,  whereas,  the  adjacent  plot  D-9 
sprayed  twice  (June  6  and  August  3)  using  I/2  poxind  in  the  first  and  9/1O  pound 
in  the  second  but  1.2  percent  worms,  5»7  percent  "stings"  and  93-2  percent  un- 
injured fruit  were  recorded!    Effects  on  mites  will  be  discussed  later. 

Test  in  an  abandoned  orchard;    Por  the  purpose  of  exposing  DDT  to  maximum 
moth  Infestation  applied  in  a  limited  schedule,  two  tests  were  made  in  an 
abandoned  orchard.    No  sprays  in  any  form  have  been  applied  during  the  past  six 
years.    During  this  period  from  90  to  100  of  the  fridt  had  become  wormy. 


T&ble  II.    Codling  Moth  Tests  -  19^5-    Hosier  Tests  -  Wilcox  Orchard  1/ 
No  calyx  spray. 


Sxp. 
No. 

No. 

Sprays 

Spray 
Bates 

Material  Used 

Worms 

stings 

Clean 

W-1 

2 

June  15 

July  31 

1st  spray  DDT  1  lb. 

Gesafloc  1  pt, 

2nd  spray  DDT  I.5  Ho.  2/ 

2,1 

6.0 

91.2 

W-2 

1 

June  15 

DDT  1  po\and,  Gesafloc  1  pt. 

3^.0 

56.S 

Ck. 

0 

None 

90.g 

.9 

S.2 

1/    Abandoned  orchard,  no  sprays  applied  for  six  years,  apples  90  to  100 
percent  wormy  during  this  period — no  calyx  spray  applied  in  these 
tests. 

2/    DDT  a  mixture  of  1  pound  from  Deenate  25  W  and  I/2  pound  Gesarol 
AK  kO. 


Table  III.    First  Brood  Injury  Above  Test.    Count  made  July  3I,  I9U5. 
Handomized  examination  on  three  trees. 


Apples 

Exp. 

No. 

Spray  Ex- 

In- 

^ Calyx 

Percent  Calyx  Injtiry 

No. 

Sprays 

Date  amined 

jured 

In-  In- 

Basis Total 

Basis  Total 

jured  jury 

Apples 

Injuries 

W-1 

1 

June  15  1500 

101 

6.7  2h 

1.6 

23.  H 

Ck. 

No.  spr, 

.    —  1500 

79^ 

52.9  2k3 

16.2 

30.6 

1/    stings  and  worms. 


Ho  sprays  other  than  the  DDT  experiments  were  applied  in  this  orchard  during 
19^5*    Surrounded  by  unsprayed  trees,  eight  trees  were  sprayed,  1  pound  DDT 
(Deenate  25  plus  Gesafloc  1  pint-lOO)  on  June  I5,  four  of  v&ich  were  re- 
sprayed  on  July  31.    The  second  application  consisted  of  I.5  pounds  -  100  DDT. 
(1  pound  in  the  form  of  Deenate  25W  and  1/2  pound  Gesarol  AK  1+0  l/).    The  trees 

are  approximately  30  years  of  &ge  of  medium  size  and  received  between  25  to  3O 
geJ-lons  in  each  application, 

1/    The  addition  of  the  Gesarol  was  in  error;  had  planned  to  use  Gesafloc. 
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All  portions  of  the  trees  were  thoroughly  covered  including  the 
lower  as  well  as  the  upper  leaf  surfaces.    The  variety  sprayed  was  Newto%m. 
On  this  sort  approximately  75  percent  of  the  codling,  moth  egg  deposit  is 
made  on  the  lower  surfaces  of  the  leaves.    The  more  ImportfLnt  information 
desired  in  connection  with  this  investigation  involved  the  following: 

(1)  Effect  of  one  and  two  sprays  of  DDT  on  the  control  of  codling  moth 
applied  under  conditions  of  undisturbed  maximum  population  and  attack. 

(2)  Killing  effect  of  DDT  applied  to  apples  into  vdiich  worms  had  entered 
"before  the  spray  was  applied.    (3)  Bliniination  of  the  calyx  spray  as  the 
result  of  DDT  usage  as  cover  sprays.    The  l^kk  results  indicated  the  calyx 
spray  might  be  abandoned  where  DDT  was  employed  in  three  or  more  covers. 
No  calyx  spray  was  applied  in  these  tests. 

Two  DDT  covers,  1  pound  in  the  first  and  1.5  pounds  in  the  second, 
thoroughly  applied  and  timed  for  first  and  second  brood  control  restilted 
in  91.?  of  the  apples  free  from  worm  damage.    Worms  entered  2.1  percent 
and  stung  6.0  percent  of  the  crop  on  the  sprayed  trees.    One  application 
caused  noticeable  reduction  of  worm  damage  Table  II,    Considering  the  ex- 
tensiveness  of  the  moth  population  about  the  sprayed  trees  the  protection 
exerted  by  this  new  insecticide  was  indeed  remarkable.    As  has  been  stated 
earlier  in  the  discussion,  the  trees  have  been  entirely  neglected  during 
recent  years.    The  trees  have  been  making  little  or  no  growth.    The  19^5 
crop  was  abundant  and  not  thinned,  resulting  in  the  production  of  very 
small  apples.    This  condition  doubtless  favored  control,  due  to  slow 
surface  expansion  of  the  fruit  and  a  retarded  thinning  out  of  the  surface 
of  spray  on  the  fruit.    Our  observations  carried  on  over  a  period  of  many 
years  indicate  that  small  apples  sprayed  in  the  same  manner  as  large  apples, 
are  usually  less  wormy.    More  rapid  thinning  down  or  "growing  out"  of  the 
spray  cover,  appears  to  have  something  to  do  with  the  greater  number  of 
worms  entering  large  fruits.    On  the  other  hand  the  large  apple  possesses 
a  far  greater  surface  area  than  the  small  one  with  the  result  there  exists 
greater  opportunity  for  worm  entrance. 

Spray  effect  on  wrms  entered  before  spraying;  On  various  occasions 
we  have  observed  that  nicotine-  ,oil  combinations  destroy  many  young  wonns 
where  such  combinations  have  been  applied  after  worm  entrance  had  taken 
place.    Ho  careful  study  has  been  made  to  determine  the  depth  to  which 
worms  may  enter  the  ai>ples  and  still  be  affected  by  this  poison.    In  order 
to  observe  whether  or  not  DDT  might  perform  in  the  same  manner,  the  first 
cover  was  purposely  delayed  in  the  Mosier  experiment  previously  discussed. 
Some  first  brood  worms  were  entering  the  fruit  at  the  time  the  spray  was 
applied,    A  record  of  depth  of  penetration  was  not  made.    As  a  general 
statement,  it  may  be  said  l/h  to  ^/iS  inch  involved  the  deepest  average 
penetration  with  a  good  many  worms  nearer  the  surface.    One  worm  in  the 
fruits  examined  had  reached  the  seed  cavity.    It  was  in  a  sprayed  apple 
and  found  dead.    The  worm  injuries  and  burrows  were  edl  opened  and  ex- 
amined.   A  record  was  made  of  injuries  and  burrows  containing  living  worms, 
dead  worms  and  burrows  from  which  the  insects  were  missing.    These  data  are 
summarized  in  Table  IV.    The  results  obtained  in  this  observation  indicate 
a  control  factor,  not  operative  in  the  case  of  insecticides  moet  commonly 
used  for  codling  moth  control,  performs  under  certain  conditions  at  least, 
in  the  case  of  DDT  applications,    i^proximately  a  week  €ifter  the  spray  was 
applied,  7»7  percent  living  worms  were  foxand  in  the  burrows  from  fruit 
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taken  on  the  sprayed  trees,  iidiereas,  67.3  percent  contained  insects  from 
fruit  not  sprayed.    Expressed  in  another  way,  32»7  percent  of  the  injured 
unsprayed  apples  were  free  from  worms  while  92*3  percent  were  worm  free 
\riaere  the  spray  was  applied.    If  this  performance  prevails  under  all  sorts 
of  conditions,  such  as  period  of  attack  weather  conditions  and  the  like, 
greater  latitude  in  the  timing  of  sprays  woiild  follow. 

Will  a  calyx  spray  "be  necessary  where  DDT  covers  are  employed? 
Limited  evidence  gathered  to  date  indicates  the  calyx  spray  can  be  dropped 
from  the  spray  program  where  DDT  is  used  in  a  cover  program.    Table  III 
presents  some  data  involving  this  feature  of  codling  moth  control.  In 
the  Hosier  eacperiment  where  no  calyx  spray  was  employed,  the  character  of 
first  brood  worm  activity  was  analyzed,    Rruit  counts  were  made  on  July  3I 
at  the  end  of  first  brood  activity.    The  apples  on  unsprayed  trees  showed 
a  total  worm  damage  of  52.9  percent  of  which  l6.2  percent  indicated  entrance 
by  way  of  the  calyx  cup. 

In  the  test  where  DDT  had  been  employed  in  one  spray  up  to  the 
time  the  records  were  taken,  worm  injury  to  the  extent  of  6.7  percent 
occurred.    Of  this  percentage,  1,6  percent  showed  calyx  injury.  These 
figures  and  other  accumulated  data  demonstrate  the  fact  that  calyx  worms 
enter  apples  in  very  limited  numbers  where  DDT  has  been  applied  in  covers 
sufficient  to  prevent  2  percent  or  less  wormy  fruit,    IHirther  analyses  of 
the  data  presented  in  Table  III  points  out  the  fact  that  DDT  applied  as 
cover  applications,  does  not  act  like  lead  arsenate  applied  as  a  calyx 
spray  where  worms  are  destroyed  following  such  usage.    Calculating  the 
character  of  damage  on  the  basis  of  ratio  of  total  worm  injured  fruit,  to 
fruit  showing  calyx  injury,  it  is  found  that  ^0»S  percent  of  the  injured 
apples  on  the  unsprayed  trees  indicated  calyx  entrance,  wkiereas,  23*8  per- 
cent of  the  injured  apples  on  the  DDT  plot  were  so  attacked.    In  other 
words,  DDT  does  not  destroy  calyx  worms  as  such  but  rather  so  affects  the 
young  insects  before  they  reach  the  calyx  cup,  the  major  portion  of  them 
are  unable  to  enter. 

DDT  and  San  Jose  Scale  control:    The  trees  in  the  aliandoned  orchard 
sprayed  at  Hosier,  were  all  severely  Infested  with  San  Jose  scale.    Host  of 
the  branches  in  the  lower  frame  work  of  the  trees  were  extensively  encrusted 
with  some  of  the  smaller  branches  apparently  killed  by  this  insect.  Counts 
made  at  harvest  time  clearly  show  the  effects  of  DDT  in  the  reduction  of 
"crawlers"  that  reached  the  fruit.    These  observations  are  sumsiarieed  in 
Table  V.    26, k  percent  of  the  fruit  on  the  unsprayed  trees  was  foiuxd  to  be 
scaly.    The  range  of  injury  on  the  trees  checked  was  from  12  percent  to  32 
percent;  where  one  spray  of  a  pound  of  DDT  was  earployed  2.3  percent  developed 
ranging  on  the  checked  trees  from  .8  to  3*2  percent.    Where  two  sprays  were 
employed  the  first  as  above  and  the  second  l.^  pounds  DDT  an  average  in- 
festation of  .8  percent  occurred.    On  the  trees  in  this  experiment  the  in- 
jured fruits  ranged  from  .0  to  1,2  percent.    The  percentages  do  not  indicate 
the  degree  of  attack.    Host  of  the  Infested  apples  on  the  unsprayed  trees 
were  severely  blotched  by  nxamerous  insects  whereas  on  the  sprayed  fruit,  in- 
festation was  often  limited  to  one  or  two  insects  only.    The  fact  that  scale 
was  being  controlled  was  not  recognized  early  enough  to  determine  effects  on 
the  mother  Insects.    It  seems  logical  to  believe,  however,  if  the  crawler 
population  is  eliminated  there  would  occur  little  or  no  carry-over  into  tlie 
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Table  IV,    Bffects  of  DDT  on  young  worms  that  have  entered  apples  before 
spraying.    (Pirst  brood  yorms  sprayed  June  15;  resiilts  check 
June  20.  l/) 


Ixperi- 
ment 
No. 

Injured 
apples 

ex- 
eunlned 

Sam- 
ple 
No. 

Total 

With 
living 
worms 

With  dead 
worms 
present 

With 
worms 
missing: 

Percent 
Injuries  with 
living 
worms 

25 

1 

27 

18 

3 

6 

No  spray 

2 

28 

19 

2 

7 

Total 

50 

55 

37 

5 

13 

67.3  i/ 

W-1 

25 

1 

27 

0 

13 

Ik 

2/ 

25 

2 

25 

11 

10 

Total 

50 

52 

k 

2k 

zk 

7.7 

1/    A  few  worms  started  entering  a  week  to  10  days  before  the  spray  was 
applied. 

2/    Spray  contained  1  pound  actual  DDT  plus  1  pint-100  Oesafloc  spreader. 

y    Where  no  spray  was  employed,  32.7  percent  of  the  injuries  and  burrows 
contained  no  worms,  whereas  in  the  sprayed  fruit,  92.3  percent  were 
found  to  be  free  from  living  worms. 


Table 

V.  Effect 

of  DDT  on  San  Jose 

Scale  -  Hosier.    Wilcox  Orchard,  191^5. 

Sxperi 
ment 
No. 

-  No. 
of 
Sprays 

Spray  Dates 

Percent 
i^les  with 
scsde 

W-2 

2 

June  15;  July  3I. 

1st  spray,  DDT  1  lb,  ♦ 

fiesafloc  1  pt. 

2nd  spray  DDT  1,5  Ih. 

.8  1/ 

W-1 

1 

June  15 

DDT  1  lb..  Gesafloc  1  pt. 

2.3  1/ 

Ck. 

No  spray 

26.i+  2/ 

1/    Most  apples  with  one  or  two  scales  only. 


2/    Sccdes  usually  numerous  with  apples  severely  blotched. 
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following  year  and  control  of  the  insects  would  thus  "be  obtained.  Further 
otserratlons  will  be  made  on  these  trees  in  19^6. 

Willamette  mite  (Two-spotted  mite).    Nothing  of  a  specific  character 
can  he  expressed  relative  to  mite  performance  and  control  in  the  Yario-os  ex- 
perimental plots  during  the  past  season.    Foliage  injury  was  recorded  July 
30th  and  October  25  in  the  form  of  symbols,    (x  -  slight;  xx  -  noticeable; 
XXX  T  intensive;  xxxx  -  extensive  with  some  leaf  drop.)    There  occurred 
considerable  difference  in  the  degree  of  injury  on  trees  within  an  experi- 
ment as  well  as  an  apparent  variation  in  population  over  the  experimental 
plots  as  a  whole.    The  most  seriously  injxired  plot  was  D-1  (sprayed  once, 
1  pound  DDT  on  June  6th).    This  was  followed  by  B~2  and  DL.3  (See  Tahle  I 
for  program  and  materials  used).    The  least  injured  by  mite  was  D~7 
sprayed  twice  with  l/2  pound  DDT  wl  th  1  l/k  gallons  light  oil.    This  vat 
followed  hy  D-6  one  half  pound  DDT  in  two  sprays  using  1  quart  light  oil. 
Relatively  slight  mite  damage  occurred  in  Sxperiment  D-8  sprayed  once 
with  1/2  pound  DDT  (June  6)  to  which  was  added  1  quart  light  oil.  The 
infestation  in  Bsrperiment  &-10  (DDT  I/2  potmd,  DM-lll  l/2  pound  In  3 
sprays)  was  slightly  more  noticeable  than  in  the  two  preceding  tests.  The 
mites  although  abundant  in  this  group  of  sprays  containing  an  aracnicide 
caused  no  appreciable  commercial  damage  to  the  fruit.    Mite  damage  was 
extensive  in  all  of  the  other  DDT  tests  at  the  Station  %rith  prohahle  fruit 
else  reduction  although  this  was  not  measured.    Ho  mite  damage  occurred  on 
trees  surrounding  the  DDT  plots  and  mites  were  difficult  to  find. 

In  extensive  early  mite  population  developed  on  all  of  the  trees 
sprayed  with  DDT  at  the  Station  in  19^*    The  leaves  were  generally  yellow 
throughout  the  season  and  there  occurred  some  premature  leaf  drop.  Hearhy 
unsprayed  trees  were  practically  free  from  mite  attack  and  remained  so 
throughout  the  season.    It  is  interesting  to  note  that  no  vivihle  mite  in- 
jury occurred  on  the  trees  sprayed  at  Hosier.    The  same  condition  obtained 
on  the  unsprayed  trees.    Within  a  quarter  of  a  mile  from  these  tests,  an 
unsprayed  cherry  orchard  «ras  practically  defoliated  by  the  Pacific  mite, 
T.  pacificus.    The  trees  in  the  Hosier  experiment  are  very  low  in  vigor 
having  made  practically  no  terminal  growth  during  recent  years.  The 
foliage  is  good  in  the  early  season,  however,  and  the  trees  set  a  heavy 
crop  of  fruit  every  other  year.    Little  woolly  aphis  increase  likewise 
occurred  on  these  trees.    Their  physical  condition  as  ejqpressed  by 
vegetative  performance,  was  opposite  of  that  prevailing  at  the  Station 
%diere  both  pests  were  extremely  abundant.    "From  these  observations  it 
would  appear  that  tree  condition  has  a  good  deal  to  do  with  the  develop- 
ment of  these  two  pests  where  DDT  is  employed. 

DDT  and  Woolly  Aphis  development:    Woolly  aphis  developed  extensively 
in  all  of  the  DDT  plots  at  the  Station  as  was  the  case  in  19^*    Althotigh  no 
refined  method  of  measuring  differences  was  developed,  crude  visual  observa- 
tions recorded  in  symbols  (x  -  25^i  zx  -  ^0^;  xxx  -  7^^;  xxxx  -  100^  aphis 
development)  taken  twice  (July  y>  and  October  23)  on  each  tree  in  the 
sprayed  plots  demonstrated  varying  degree  of  aphis  attack  in  the  different 
plots  and  that  changes  occurred  during  the  season  depending  upon  the  time 
the  trees  were  sprayed  and  to  some  extent  the  dosage  of  DDT  applied.  The 
trees  in  Sxperiment  D-2,  sprayed  twice  with  1  pound  of  DDT,  were  most  con- 
stantly and  apparently  most  severely  attacked.    Maximum  attack  was  maintained 
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throxighotit  the  season  on  the  trees  in  this  plot,  whereas  the  degree  of  aphis 
attack  was  similar  In  D-1  (sprayed  Jtme  6  only  with  1  pound  of  DDT)  on  Jiily 
30  but  steadily  dropped  cuxd  was  recorded  as  a  50  percent  Infestation  on 
October  2^  as  conpared  to  100  percent  for  lUg.    This  reduction  wa^  largely 
due  to  the  activities  of  syrphld  larrae  and  A.  aall.    Lightest  infestation 
occurred  in  Szperinent  D-6  sprayed  only  once,  June  6,  with  l/ 2  pound  DDT. 
iphls  prevalence  closely  followed  this  condition  in  D-h^  sprayed  twice  with 
l/k  pound  and  D-7  sprayed  twice  with  I/2  pound  DDT  to  which  was  added  1  l/k 
gallons  light  oil«    There  likewise  occured  a  lifter  infestation  in  IX-10 
where  DV-lll  was  used  in  three  coyers  with  l/2  pound  DDT  as  coopared  to  the 
■azlBun  infestation  found  in  Du2.    Where  three  applications  of  l/k  pound  was 
eoployed — the  last  on  August  3 — ^  Baxlmum  condition  of  e^hls  attack  dereloped 
by  the  end  of  the  season. 

Sl»ray  Deposits  of  DDT  on  Newtown  ipples 
froB  the  Hood  Eiyer  Station  Xxperinental  Plots 

Chemical  analyses  were  made  for  the  amount  of  DDT  spray  deposit  on 
Hewtown  apples  collected  from  the  Hood  River  Brcuich  Station  experimental  plots. 
Since  no  definite  siehedtile  was  followed  in  the  application  of  the  spray  to  the 
various  plots,  samples  were  collected  at  five  different  periods  during  the 
growing  season.    When  sampled  in  June  and  July,  2^  to  30  apples  were  taken, 
and  later  when  the  apples  were  larger,  16  to  22  apples  were  picked  for  the 
analyses.    !Ihe  apples  were  stripped  with  benxene*  dehydrohalogenatedwlth 
alcoholic  potash  and  the  DDT  calctilated  from  the  chloride  ion  liberated. 
Trom  these  results  it  would  seem  that  there  is  a  relatively  rapid  breakdown 
of  the  DDT  leaving  practically  only  trace  amounts  after  a  month's  time. 
This  observation  is  further  confirmed  by  analyses  of  leaves.    7or  ezanple, 
leaves  collected  from  plot  Di-l  showed  120.7  micrograms  DDT  per  square 
centimeter  immediately  after  spraying,  11. ^  micrograms  per  square  centimeter 
one  month  later,  and  1.9  micrograms  three  months  after  application.    In  this 
plot  only  one  spray  was  applied  using  the  DDT  at  the  rate  of  one  pound  to 
100  gallons.    Care  was  taken  to  collect  leaves  at  each  sampling  that  were 
fully  grown  at  the  time  of  application  of  the  spray  on  June  6.    In  like 
manner  leaves  from  plot  k  showed  a  decrease  from  72*0  micrograms  per  square 
centimeter  on  June  6  to  6.U  micrograms  a  month  later  on  July  6.    It  is  possible 
that  decomposition  of  the  DDT  may  have  been  accelerated  by  the  use  of  the 
lacconol  BB  spreader  used  in  these  sprays.    This  material  is  one  of  the 
wetting  agents  which  consisted  of  alkyl,  airyl  sulfonate  ^0  percent  and. 
filler  30  percent. 

In  one  plot  where  a  i>otash  soap  was  used  as  a  spreader  and  flocculater, 
higher  deposits  persisted  throughout  the  season  which  indicates  a  slower  de- 
composition of  the  DDT. 

Limited  washing  tests  carried  on  this  season  confirm  observations 
made  for  the  19^  season. 

Washing  tests  were  carried  on  with  apples  picked  from  several  of 
the  experimental  plots,  but  because  of  the  hi^  toxicity  to  codling  moth 
larvae  of  the  DDT,  it  is  improbable  that  removal  of  the  latter  need  be 
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considered.    The  plot  showing  highest  deposit  of  DDT  at  heryest  carried 
only  .037  grain  vDT  per  poundo    Vat  sol  added  to  a  Cutler  overhead  flood 
vasher  to  the  point  of  foaming  cleaned  this  saniple  down  to  .032  grain 
per  pound.    Apples  from  other  plots  where  the  amount  at  harvest  ranged 
from  »Olk  grain  per  pound  to  .022  grain  per  pound  cleaned  down  to  .013 
to  .020  grain  per  pound.    The  apples  from  all  esqperimented  plots  were 
well  Ijelow  the  unofficial  tolerance  of  .O5  grain  DDT  per  pound  of  fruit. 
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Talkie  YI.    BDT  on  Apples,  Hood  RiTer  Station.    (Oil  dilutions  "based 
upon  100  gallons;  DBT  expressed  as  actual) 


Plot 

Spray  Treatment 

After 
June  6 
Spray 

July 
6 

Before  and 

after 
Au«.  "5  Spray 

Sept. 

6 

At 

Har- 
vest 

Microj^rams  DDT  per  Sq.  cm. 

D-l 

DDT  1  lb.  +  Nac.  2  oz.  1  cover 
sprajr  *i  une  o . 

23.1 

- 

1.3 

1.6 

"D-2 

As  D~l  but  2  applications  June  6 
£md  July  12. 

21.5 

- 

After  8.6 

4.2 

l.g 

D-3 

As  D-2  but  .5  lb.  DDT 

10.9 

5.2 

After  4.1 

2.7 

2.6 

D-U 

As  Du2  but  .25  lb.  DDT 

^•7 

1.0 

After  2,5 

1.7 

1-9 

June  25  and  August  3- 

Before  3.9 
After  5.5 

4.0 

l.g 

D-6 

DDT  .5  lb.  *  Nac.  2  oz.  +  oil  Iqt. 

on  June  6  and  July  12 

9.2 

4.2 

After  5.3 

2.7 

1.7 

W 

DDT  .5  lb.      Nac.  2  oz.  ♦  oil  5  qt. 
on  June  6  and  August  6 

11. S 

2.6 

Before  1.4 
After  "S-l 

3.0 

3.7 

DDT  .5  lb.  ♦  colloidal  depositor 
1/3  l"b.      1  qt.  oil  on  June  6. 

1^.5 

11.6 

2.1 

2.4 

1.6 

D-9 

DDT  (AK  IW)  .5  lb.  •^  Oesafloc  (a) 
1  pt.  on  June  6  and  A\igust  3  2/ 

11.1 

g.6 

Before  I.9 
After  9,1 

7.1 

4.6 

DulO 

DDT  .5  lb.  ♦  DN  111  .75  lb.  on 
June  6;  I/2  lb.  June  26  &  Aug.  3 

lO.U 

3.4 

Before  1.0 
After  10. g 

3.0 

2.3 

DDT  1  lb.  ♦  Oesafloc  1  pt.  on 
June  16. 

9.9 

3.U 

W-1 

DDT  1  lb.  ♦  Gesafloc  1  pt.  June  I3 
and  DDT  I.5  lb.  July  31 

4.9 

1/    Nacconol  NR;  2  ounces  of  ^0  percent  product  used;  (a)  Oesafloc  a  potash 
.  liquid  soap. 

2/    Due  to  error  9/IO  DDT  used  in  2nd  spray  with  no  spreader. 
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OBXGOH  (Continued) 

L.  G.  Oentner,  Southern  Oregon  Branch  Experiment  Station,  Talent. 


Seasonal  Condi t lone  and  Codling  Moth  Abundance 

Ihe  spring  of  19^^  was  rather  cool.    The  month  of  April  vas 
a'bnormally  dry,  with  little  rainfall,  while  during  May  there  was  ex- 
cessive rainfall,  with  few  days  without  rain.    This  made  It  very  difficult 
for  growers  to  apply  their  early  cover  sprays  on  time.    As  a  result,  some 
of  the  early  worms  were  able  to  establish  themselves,  and  second  brood 
attack  was  heavy,    fruit  harvest  again  was  much  later  than  normal. 

A  calyx  and  six  cover  sprays  were  recommended  for  apples  and 
late  pear  varieties,  and  a  calyx  and  five  cover  sprays  for  Bartlett 
pears.    Many  growers  were  able  to  apply  only  one  of  the  first  two  cover  sprayi 
because  of  rain  and  muddy  conditions  In  the  orchards.    This  ^s  also  true 
In  the  case  of  the  experimental  plots. 

Results  of  Control  Experiments 

Tests  for  codling  moth  control  were  carried  on  In  a  commercial 
Bartlett  orchard*    Each  plot  consisted  of  eight  trees — four  random 
replicates  of  tw>  trees  each.    All  of  the  ^rult,  both  from  the  tree  and 
on  the  ground,  %ra8  examined  for  worm  Injury  from  all  trees  In  each  plot. 
Standard  plots  received  a  calyx  and  four  cover  sprays.    DDT  plots  re- 
ceived only  three  cover  sprays,  with  or  without  a  calyx  epray  of  lead 
arsenate.    Dates  of  application  were  as  follows:    calyx.  May  1;  1st 
cover,  June  7;  2nd  cover,  June  22:  3rd  cover,  July  18;-  ^th  cover, 
Aogost  13*    The  frtdt  was  harvested  at  one  picking,  August  3^  to  September  3. 

Tests  were  also  carried  on  in  the  station  orchard  on  Anjou, 
Bartlett,  Bosc,  Cornice,  and  Winter  Nells  pear  varieties.    The  trees  are 
planted  in  blocks  of  six  rows  of  five  trees  each  for  each  variety.  All 
trees  received  a  calyx  application  of  3  pounds  lead  arsenate,  2  ounces 
deposit  builder,  1  quart  stove  oil.    The  west  row  of  each  veo'iety  received 
k  cover  sprtvys  of  »h  potind  of  act-ual  DDT  in  100  gallons,  the  remainder  of 
each  block  received  the  regular  lead  arsenate  treatment-^  covers  for 
Bartlett  and  3  covers  for  the  other  varieties.    The  fruit  from  one  or  two 
trees  in  each  of  the  DDT  sprayed  rows  was  examined  for  worm  injury  and  a 
like  number  in  the  adjoining  lead  arsenate  grayed  trees.    Dates  of 
application:    calyx,  May  17;  let  cover,  June  8;  2nd  cover,  June  25;  3rd 
cover,  July  17;  ^th  cover,  August  8;  ^th  cover,  August  22.    Bartlett  pears 
were  picked  August  2^^;  Anjou,  September  12;  Bosc,  September  17;  Cornice, 
October  5» 
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Sprays  were  applied  with  a  Bean  portable  sprayer  at  a  pressure  of 
kOO  to  U50  poirnds  at  the  pump,  using  two  leads  of  hose  with  single  spray 
guns  with  7/6U  inch  openings  in  the  discs. 

A.    Control  hy  Insecticides 

(1)  Lead  arsenate  gave  good  control  when  used  at  the  rate 
of  3  pounds  in  100  gallons  in  combination  with  deposit  builders 
and  stove  oil,  however,  several  other  materials  gave  better  con- 
trol, 

(3)  Fluorine  compounds — natural  cryolite,  3  pounds  in  100 
gallons,  with  deposit  builder  and  stove  oil,  used  in  all  of  the 
cover  sprays,  gave  better  control  than  lead  arsenate.  Synthetic 
cryolite  used  in  the  same  manner  gave  somewhat  poorer  control 
than  lead  arsenate. 

(5)  Organic  materials: 

(a)  BDT  gave  outstanding  control  vdien  used  at  the  rate 
of  »h  pound  actual  DDT  in  100  gallons,  in  3  or  ^-  cover 
sprays,  with  or  without  a  calyx  spray  of  lead  arsenate. 
However,  the  injury  from  spider  mite  was  much  more  severe 
on  DDT  sprayed  trees  than  on  those  sprayed  with  lead 
arsenate.    In  the  station  orchard  the  use  of  3/^  pound 
summer  dinitro  spray  and  I/3  pound  deposit  builder  with 
the  DDT  kept  the  mites  in  check.    About  G  I/2  percent 

of  Bartlett  pears  sprayed  %dth  this  combination  showed 
a  light  to  heavy,  reddish-brown  blotching  on  the  skin. 
Injured  pears  were  in  or  near  the  top  of  trees  where 
they  were  exposed  to  full  sunlight. 

(b)  Micronised  phenothiazine,  1  I/2  pounds  in  100 
gallons  with  dry  deposit  builder  in  all  cover  sprays 
gave  better  control  than  lead  arsenate. 

(c)  Xanthone,  2  poxinds  in  100  gallons,  with  deposit 
builder  and  stove  oil,  in  all  covers,  gave  control 
about  as  good  as  lead  arsenate  and  the  trees  sprayed 
with  this  material  were  very  free  from  spider  mite 
Injury. 

Residue  and  Its  Removal 

Samples  of  fruit  were  washed  in  a  commercial  Cutler  washer  in  an 
unheated  acid  bath  of  1  3/^  percent  strength,    DDT  sprayed  fruit  %fas  first 
dipped  into  a  solution  of  1  ounce  of  Vatsol  in  10  gallons  of  water.  One 
santple  of  each  lot  was  left  unwashed.    Cryolite  sprayed  firuit  cleaned  to 
.03^  grain  of  fluorine  per  pound  of  fruit.    Very  little  of  the  DDT  residue 
was  removed  by  washing,  however,  even  in  the  case  of  h  cover  sprays  of  ,k 
pound  of  DDT  on  Bosc  pears,  which  have  a  russetted  surface,  the  residue 
on  unwashed  fruit  was  only  ,027  grain  per  potind.    This  cleaned  to  ,020 
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grain  per  pound.    The  bluest  residue  on  unwashed  Bartlett  pears  re- 
ceiving 3  cover  sprays  of  ,k  pound  DDT  was  .022  which  cleaned  to  .017 
and  .013  grain  per  pound,    i^pparently  the  residue  at  harvest  is  not  a 
problem,  even  on  unwashed  fruit. 


Control  in  Commercial  Bartlett  Orchard 


Plot 
No. 

Materials    l/  Calyx 

Injured 

i  Side 
Injured 

Total 
Wormy 

Av.  No. 

Fruits 
Per  Tree 

1 

Lead  ars.-d.b.-stove  oil  £/ 
Brand  k,  all  sprays  (check) 

0.6 

2.9 

3.5 

1.549 

2 

Lead  ars,-d."b. -stove  oil 
Brand  7a.  all  sprays 

0.4 

2.2 

2.6 

1,480 

■7 

J 

Lead  ars*-d,h.-8tove  oil 
Brand  3«  all  sprays 

0.6 

c»  c 

P  8 

CO 

k 

No  GaX-vr*     U  lb    DDT    l/P  nt  mom.n 

st>reader.  1,  3^  and  k  3/ 

0.1 

0.3 

1.338 

5 

Lead  ars.-d.h. -stove  oil  in  cedyx; 
.4  11) •  DDT,  1/2  pt.  soap  spreader  in 
1.  3  and  ^ 

0.0 

0.4 

O.i* 

1.5S0 

Lead  ars.-d.b.-stove  oil  in  C5LLyx; 
Syn.  cryolite-d,b. -stove  oil  in  covers 

0.1 

X ,  cot 

7 

Lead  {urs.-d.b. -stove  oil  in  calyx;  Vat. 

cryolite-d.b, -stove  oil  in  covers 

0.5 

1.0 

1.5 

1,188 

8 

Lead  ars.-d.b, -stove  oil  in  calyx; 
Xanthone-d,b. -stove  oil  in  covers 

1,0 

3.0 

4.0 

1.362 

9 

Lead  ars.-d.b. -stove  oil  in  calyx; 
Micron.  Phenothiazine-d.b*  in  covers 

0.5 

1.1 

1.6 

1.580 

10 

Lead  ars.-d.b.- stove  oil  in  calyx;  .2 
lb,  DDT-blood  albumen  spreader  in  1, 

2,  and 

0.1 

0.8 

0.9 

1.589 

11 

Lead  ars.-d.b. -stove  oil  in  calyx; 
A  lb.  DDT-d.b. -stove  oil  in  1,  3. 

and  h.  3/ 

0.1 

0.2 

0.3 

1.472 

12 

Lead  ars.-d.b.-stove  oil  in  calyx; 
,1+  lb.  DDT,  1/2  pt.  soap  spreader  in 
1.  2.  and  3.  3/ 

0.0 

OA 

O.k 

1.190 

1/    Lead  arsenate,  cryolite  were  used  at  the  rate  of  3  pounds  in  100 

gallons;  xanthone,  2  pounds;  micronized  phenothiazine,  1  1/2  pounds; 
deposit  builders,  4  ounces  (2  ounces  in  plots  2,  3);  blood  albumen 
spreader,  4  ounces;  stove  oil,  1  quart. 


2/  Brand  4  lead  arsenate  was  used  wherever  the  brand  is  not  given, 
j/    DDT  plots  received  only  3  cover  sprays. 


Control  In  Station  Orchard 


Material  ana.  dj 

waiyx 

oiae 

xotai 

Variety  1/ 

NumDersoi  Covers 

Injured 

Injured 

Wormy 

Jjrui  t 

/» 

Anjou 

DDT;  k  covers 

0.0 

2.4 

5.8 

Lead  arsenate,  5  covers 

0.0 

9.5 

9-5 

5.8 

Bartlett 

DDT,  k  covers 

0.6 

0.6 

1.2 

1.0 

Lead  arsenate,  U  covers 

2.0 

6.6 

8.6 

■Bosc 

DDT,  k  covers 

0.0 

1.1 

1.1 

Lead  arsenate,  5  covers 

1.^ 

10.5 

11.9 

Cornice 

DDT,  k  covers 

0.0 

1.0 

1.0 

Lead  arsenate,  5  covers 

U.2 

1-9 

6.1 

U.2 

1/    Niun"ber  of  trees  cottnted  for  each  treatment — AnJou,  2;  Bartlett,  1; 
Bosc,  2;  Cornice,  1. 


2/    Three  pounds  lead  arsenate,  2  ounces  deposit  builder,  1  quart  stove  oil 
in  the  calyx,  1st,  2nd,  and  5*1^  covers;  3/U  pound  summer  dinitro,  I/3 
pound  deposit  huilder  with  the  lead  arsenate  in  the  3^<^  ctnd  hth  covers. 
,k  povmd  DDT,  I/2  pint  soap  spreader  in  let  euxd  2nd  cover  sprays;  ,k 
pound  DDT,  3/U  pound  summer  dinitro,  I/3  pound  deposit  builder  in  3rd 
and  kth  covers  (lead  arsenate  in  calyx). 


PINirSTLTAHU 

H.  M.  Steiner,  Pennsylvania  Agricultural  Experiment  Station, 
Arendtsville. 

SltASOHAL  DiyilLOPMBMTS 

The  season  of  19^3  opened  earlier  than  any  since  I92I.  Low 
temperatures  of  26.5-27°!'.  dtiring  early  stages  of  bloom  on  April  6  and 
7  and  of  27-2801'.  on  May  2,  two  weeks  after  petal-fall  of  Stayman,  thinned 
and  destroyed  many  crops.    Althovigh  the  crop  was  but  30  percent  of  normal, 
there  were  many  orchards  that  bore  high  yields  of  clean  fruit  among  pre- 
viously heavy  codling  moth  infestations. 

Some  of  the  greatest  improvements  in  commercial  codling  moth 
control  occurred  in  "problem"  orchards  and  some  fail\ires  occurred  where 
■short  sx>ray  schedules  were  followed. 

Spring  brood  emergence  began  April  12  and  continued  in  cages  until 
June  21,    Cloudy  weather  and  haze  for  prolonged  periods  helped  to  delay 
the  ending  of  moth  emergence  from  deep  crevices  and  prtining  stubs.  First 
brood  emergence  occurred  in  cages  between  July  10  and  August  I5  and  a  few  2nd- 
brood  moths  emerged  between  August  25  and  September  7»    Moths  were  taken 
in  bait  pails  from  i^ril  27  to  September  23f  with  a  peak  nightly  catch  of 
lOOU  moths  in  10  traps  on  May  21. 
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dere  were  eggs  in  the  red-ring  etage  on  May  15  and  many  in  the  "black- 
spot  stage  on  May  21,  but  there  were  no  signs  of  hatching  until  May  29  on  south 
slopes  near  Arendtsville.    There  was  no  difference  in  date  of  first  hatching  on 
north  and  south  slopes  but  peak  hatching  differed  by  7  days  and  ending  of  heavy 
hatching  differed  by  12  days  on  north  and  south  slopes  at  the  seune  elevation. 
On  a  south  slope,  2^^  percent  of  the  fruits  on  trees  sprayed  %rith  lead  arsenate- 
lime  were  stung  or  wormy  on  J\ane  1,  3  days  after  first  stinging  took  place. 
Codling  moth  attack  was  generally  light  between  June  1  and  11,  heavy  in  all 
orchards  from  June  12  to  29,  when  the  mean  temperature  for  the  IS  day  period 
was  76°!.,  and  heavy  on  a  NB  slope  until  July  11.    Second  brood  attack  began 
on  July  21  but  was  not  generally  heavy  until  August  2,  continuing  heavy  until 
August  23,    First  instar  larvae  were  found  until  September  29  but  the  September 
attack  was  lighter  than  in  3  previous  seasons. 

Weather  and  codling  moth  records  taken  at  7IO'  to  750*  elevation  are 
summarized  in  Table  1, 

Table  1:    Weather  conditions,  moth  emergence  and  bait  pail  catches  at  * 
weekly  intervals  in  test  orchards  at  Arendtsville,  Pa.  I9U5 

Week  Max.       Meim  ©F.    Eain  Moth  (cage)   WEEKLT  BAIT  PAIL  CATCHES  ♦ 

Ending:  op,       at  8  FM.    Inches;     Emergence;       HE  West  '         Per  cenH 

Slope;       Slope;  ^emales; 


Apr. 

17 

84 

59 

0.93 

14 

0 

0 

Apr. 

24 

67 

48 

0.44 

17 

0 

0 

May 

1 

72 

47 

2.20 

42 

16 

14 

3 

May 

8 

76 

48 

1.11 

25 

23 

31 

31 

May 

15 

85 

59 

0.70 

122 

292 

493 

26 

May 

22 

84 

61 

2.22 

185 

357 

990 

32 

May 

29 

79 

60 

1.52 

186 

205 

292 

31 

June 

5 

75 

57 

0.32 

158 

220 

482 

30 

June 

12 

87 

64 

1.10 

103 

201 

198 

34 

Jvaxe 

19 

94 

74 

0.49 

53 

96 

227 

40 

June 

26 

94 

69 

0.43 

1 

256 

192 

24 

July 

3 

98 

75 

0.51 

0 

227 

76 

29 

July 

10 

89 

73 

0.14 

2 

62 

14 

55 

July 

17 

84 

68 

0.74 

21 

22 

17 

60 

July 

24 

91 

76 

1.14 

84 

55 

53 

50 

July 

31 

93 

72 

1.03 

108 

216 

78 

35 

Aug. 

7 

91 

71 

1.93 

52 

281 

253 

43 

Aug. 

14 

89 

69 

0.20 

27 

119 

130 

49 

Aug. 

21 

89 

69 

0.61 

6 

120 

103 

38 

Aug. 

28 

90 

64 

2.63 

2 

192 

155 

37 

Sept* 

4 

92 

70 

0.97 

3 

156 

110 

43 

Sept. 

11 

86 

68 

0.10 

1 

4 

4 

37 

Sept. 

18 

84 

62 

4.32 

0 

6 

5 

18 

Sept. 

25 

85 

62 

0.70 

0 

3 

3 

100 

Oct. 

2 

85 

61 

0.28 

0 

0 

0 

♦Double  quart  traps  of  paired  baits  were  used.    Die  traps  were  baited  witti  10^  No. 
10  brown  sugar  plus  1  ce  nicotine  sulfate  per  qt.    ^  cc  oil  of  sassafras  was  added' 
to  one  quart  of  each  double  trap.    The  baits  were  changed  between  broods.  They 
were  refilled  with  fresh  5%  brown  sugar  solution  and  nicotine  sulfate  was  added 
each  week.    Five  double  traps  were  used  on  each  slope.    Of  the  total  6748  moths 
taken  in  10  traps,  4416  were  taken  in  the  sides  containing  oil  of  sassafras. 
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CONTROL  BY  INSECTICIDES 

Phenothiazine,  DDT,  lead  arsenate  and  the  nicotines  nere  compared  in 
small  plots  and  the  commercial  use  of  phenothiazine  was  folloired* 

^est  sprays  were  applied  to  six  varieties  that  yielded  an  average  of 
5  to  20  bushels  of  picked  fruit  per  tree.    Summer  Rambo  -was  lightest 
and  Smokehouse  heaviest  in  yield.    The  test  trees  had  suffered  from 
drought  and  from  nutritional  deficiencies  in  the  tiro  previous  years. 
Cortland  had  shovred  greatest  injury  from  internal  cork  in  1944  and  did 
not  fully  recover  in  the  vret  season  of  1945. 

In  1944,  the  test  trees  had  been  severely  infested  -with  codling  moth, 
although  7  cover  sprays  had  been  applied  by  the  grower.    The  1944 
infestation  had  ranged  from  approximately  1200  to  4000  worm  holes  per 
tree  and  the  fruits  had  contained  approximately  100  to  600  stings  per 
100  apples. 

Cortland,  Stayman,  Smokehouse,  Rome  Beauty  and  Summer  Rambo  lost  most 
of  their  center  blossoms  in  the  early  freeze  and  the  surviving  buds 
set  fruit  in  clusters  that  were  not  thinned.      ed  Delicious  bloomed 
lightly  but  set  well  with  few  apples  in  clusters. 

Cortland,  ^d  ^slicious.  Smokehouse,  Summer  Rambo  and  Rom©  Beauty  test 
trees  (18  yrs.  old)  wore  on  a  souiixeast  slope  dropping  from  approximately 
750'  to  720*  elevation  in  descending  order  as  listed.    Stayman  were  large 
mature  trees  at  about  750'  elevation  on  a  southwest  slope.    The  Cortland 
and  Stayman  trees  each  bordered  old  orchards  that  had  also  harbored 
extreme  codling  moth  infestations  in  1944. 

Nine  treatments  on  Cortland  and  Red  Delicious  were  replicated  4  times 
on  each  variety.    Four  treatments  on  Stayman  were  replicated  8  times. 
Nine  treatments  on  Smokehouse  were  replicated  twice.      Four  treatments 
on  Summer  Rambo  were  replicated  4  times.    The  remaining  4  treatments 
were  each  applied  to  4  x  5  blocks  of  Rome  Beauty  trees  by  "ttie  grower 
xinder  supervision.    All  drops  were  scored  at  frequent  intervals  during 
the  season,    ^ree  fruits  were  san^led  at  the  close  of  first  brood 
attack  euid  at  harvest* 

Approximately  70,000  lbs.  of  micronized,  unconditioned  i^enothiazine  was 
used  mostly  in  the  middle  three  of  the  first  five  sprays  applied  after 
petal-fall  by  50  growers  in  southern  Pennsylvania  during  1945.  The 
material  was  used  in  combination  with  lead  arsenate  only  against  heavy 
infestations.    York  Imperial  was  the  principal  variety  sprayed  followed 
by  Stayman,  Rome  Beauty,  Black  Twig,  "^rimes  Golden,  Golden  ©licious, 
Jonathan,  Summer  Rambo,  Yellow  Transparent,  Smokehouse,  Sed  ^elicious 
and  Cortland.    Approximately  one-half  of  the  orchards  were  visited  but 
counts  were  made  only  in  orchards  adjacent  to  Arendtsville,  where  the 
1944  infestations  had  been  counted.    In  800  acres  of  orchards  within 
5  miles  of  Arendtsville,  that  were  sprayed  with  approximately  26,000 
lbs.  of  phenothiazine,  more  than  200,000  bushels  of  apples  were 
produced  that  suffered  approximately    10  per  cent  of  the  codling  moth 
injury  of  the  previous  year.    Some  well  sprayed  blocks  suffered  about 
1  per  cent  of  the  previous  year's  injury. 
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The  results  of  codling  moth  treatments  are  given  in  tables  2  to  6  inclusive. 
DDT  at  1  lb.  per  100  gallons  ■Jfupray  -was  the  most  effective  Spray.  In 
some  treatments,  phenothiaaine-lead  arsenate  combinations  equalled  or 
exceeded  the  control  value  of  DDT  combinations  containing  ^  lb.  or  less  of  ' 
DDT  per  100  gallons  iSEBS^S^. 

Spray  injury:     Die  foliage  on  DDT  sprayed  trees,  -where  no  other  materials  , 
•were  included,  -kbls  equal  to  that  on  any  other  treatments  until  the  late 
build-up  of  mites  caused  earlier  leaf-fall.    Summer  oil  in  combination 
with  DDT-nioo tines  produced  leaf-drop  on  Rome  amounting  to  approximately 
25  per  cent  of  the  foliage  in  the  first  week  after  application  although 
the  first  use  of  summer  oil  "was  delayed  xintil  31  days  after  the  last 
sulfur  spray.    However,  these  trees  were  weak  and  on  thin  soil.    No  further  * 
injury  was  observed  from  3  later  sprays. 

DK-111  and  Delmo  Z,  each  used  with  DDT  and  lead  arsenate  in  3  of  the  first 
brood  covers  produced  injury  by  browning  the  under  sides  of  leaves  in  the 
second  application  made  in  cool,  humid  weather.  (60**F.)    No  visible  injury 
had  resulted  from  the  first  application  of  these  two  treatments  and  no 
further  injury  was  observed  from  the  final  application  applied  in  hot 
weather  (89*^F.)  but  the  injury  that  occurred  to  foliage  was  accompanied  by 
a  greatly  increased  Jxine  drop;  the  crops  of  3  varieties  were  greatly  reduced 
by  the  injury  and  the  suirviving  ftruits  of  Stayman  showed  severe  russet 
X  around  the  calyx  end  and  lower  side  of  the  fruit.    Hie  harvest  drop  of  most 
trees  sprayed  with  DDT  was  slightly  greater  than  -siSiere  phenothiazine- 
lead  arsenate  or  Bo rdeaux-lead  arsenate  mixtures  were  used*    Bie  foliage 
of  trees  sprayed  with  DDT  mostly  dropped  in  October,  while  trees  sprayed 
with  phenothiazine-lead  arsenate  still  retained  most  of  their  leaves  until 
mid-November. 

Fhenothiazine  was  superior  to  lime  or  to  weak  Bordeaux  mixture  as  a  buffer 
against  arsenical  injury  under  the  extreme  weather  conditions  of  1945. 
IDi©  size  of  Stayman  fruits  was  reduced  vfcere  liine  was  used  jfiih  phenothiazine- 
lead  arsenate  or  -vdiere  lime  had  been  used  in  preliminary  sprays.    Lime  also 
caused  injury  to  the  upper  surfaces  of  mid- ribs  and  secondary  veins  of 
leaves,  when  followed  by  phenothiazine-lead  arsenate  sprays.    On  the  other 
hand,  the  splitting  of  Stayman  attributed  to  frost  injury  and  to  growing 
conditions,  was  less  severe  yitiere  phenothiazine-lead  arsenate  was  used  after 
flotation  sulfur-lead  arsenate-lime  than  "^^ere  other  preliminary  sprays 
or  DDT-lead  arsenate  was  used* 

Superior  foliage  and  fruit  developed  on  experimental  and  commercially  sprayed 
trees  where  lead  arsenate  was  used  with  flotation  sulfur  paste  or  with 
sulfur  paste  and  Fermate  in  petal-fall  and  first  cover  spi*ays  and  then  with 
phenothiazine  in  3  covers  followed  by  weak  Bordeaux  mixture  alone  and  with  ■ 
Orthex. 

Ifhere  phenothiazine  was  used  with  kerosene-soap  or  Oirthex  in  combination 
with  lead  arsenate  in  second  brood  sprays  applied  in  hot  weather,  the  fruits 
of  some  varieties  were  green  at  harvest  and  the  spray  residue  was  heavy. 
A  scald  developed  on  Rome  Beauty  where  Orthex  was  used  with  phenothiazine 
and  lead  arsenate  in  hot  weather  and  the  drops  rotted  quickly. 
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Sumner  oils  in  second  brood  sprays  dulled  the  fruit  color  and  finish  in  all 
cases  where  used  in  1945» 

Red  color  development  -was  retarded  yihere  phenothiazine  was  used  alone  but 
near  normal  where  phenothiazine  was  used  with  lead  arsenate.    Yfhere  phenothiazine- 
lead  arsenate  was  followed  by  weak  Bordeaux-lead  arsenate,  red  color  development 
in  fruits  was  superior  to  that  produced  idiere  a  full  schedule  of  weak  Bordeaux- 
lead  arsenate  was  used.    "Where  phenothiazine-lead  arsenate  followed  Bordeaux 
too  closely  (12  days)  the  normal  lively  green  foliage  color  was  dulled,  as 
where  it  was  used  after  lime.     The  fruits  of    Jonathan,  normally  mssetted  by 
copper  sprays,  were  not  russetted  sind  showed  exceptionally  good  finish  where  3 
weak  Bordeaux-lead  arsenate  sprays  followed  3  phenothiazine-lead  arsenate  sprays, 
in  the  wet  season  of  1945. 

In  the  experiments  reported  here,  phenothiazine  has  been  used  with  lead  arsenate 
and  also  with  flotation  sulfur.  Nicotine  Dry  Concentrate  or  Multifilm  as  wotting 
agents.  In  these  tests,  phenothiazine  was  water-pasted  with  other  agents  before 
adding  it  to  the  spray  tank. 

Flotation  sulfur  paste  did  not  depress  the  control  of  codling  moth  by  phenothiazine 
but  sulfur  scald  has  occurred  where  the  maximum  temperature  immediately  following 
applications  ranged  from  89°F.-  S4S>F, 

The  visible  residue  of  phenothiazine-lead  arsenate  was  readily  removed  from  the 
cheeks  of  apples  by  brushing.    The  finish  of  Yellow  Transparent,  Summer  Rambo  and 
other  early  apples  after  brushing  was  excellent.      The  visible  residues  of  DDT 
sprays  applied  within  6  weeks  of  harvest  could  not  be  entirely  removed  by 
brushing,  except  where  Bordeaux  mixture  had  been  included  in  the  late  sprays. 

Effects  of  materials  on  minor  pests t  Wooly  and  green  aphids  increased  markedly 
during  and  soon  after  applications  of  phenothiazine.    Syrphid  flies  were  killed 
by  phenothiazine.    However,  parasitism  increased  greatly  and  the  aphid  infestations 
subsided  without  producing  economic  damage.  ?Ihere  Nicotine  Dry  Concentrate  was 
used  with  phenothiazine,  the  leafminer  Lithooolletes  crataegella  did  not  cause 
injury  nor  did  aphids,  leafhoppers  or  other  foliage  pests.  Hymenopterous 
parasites  of  aphids,  leafhoppers,  leaftniners  and  codling  moth  were  more  common 
on  trees  sprayed  with  phenothiazine  than  on  trees  sprayed  with  nicotine,  oil, 
DDT  or  Bordeaux-lead  arsenate.  European  red  mite  and  Tetranyc^us  mites  oamsed 
no  bronzing  irtiere  phenothiazine  was  used,  except  irtiere  delayed  dormant  oils 
were  not  used.    Predators  of  the  European  red  mite  did  not  appear  to  be  harmed 
by  phenothiazine  sprays. 

DDT  in  the  middle  3  of  five  first  brood  codling  moth  sprays  of  lead  arsenate 

controlled  the  pear  borer,  where  DDT  was  used  at  ^  lb,  per  100  gallons  of  spray. 

The  clear  wing  moths  were  foiind  in  great  numbers  in  bait  pails  in  late  May  and 

June  of  1945.    No  leafhoppers  wore  found  on  any  DDT  sprayed  trees*  Grasshoppers 

wore  not  affected  by  the  concentrations  of  DDT  used  against  codling  moth. 

The  above  mentioned  leafminer  was  controlled  by  two  or  more  consecutive  sprays 

of  DDT  at  ^  lb.  or  more  per  100  gallons  of  spray,  in  codling  moth  sprays* 

Wooly  and  green  aphids  wore  held  in  check  by  DDT  at  -|  lb.  per  100  gallons 

in  first  and  second  brood  codling  moth  sprays.    However,  irtiere  DDT  S&1P6iS^li-\7 

•f  lb.  with  lead  arsenate  in  the  middle  three  of  fi¥0  first  brood  cover  sprays, 

an  extreme  wooly  aphid  infestation  developed  late  in  the  season  with  a  very  low 

rate  of  parasitism.    European  red  mite  was  checked  by  early  cool  weather  but 

mite  increases  together  with  Tetranychus  mites  did  not  cause  bronzing  in  some 

cases  until  after  hardest,  where  oils  had  been  used  at  delayed  dormant,  and 

•»*iere  DDT  was  used  in  summer  sprays.  Most  of  the  mite  predators  wore  killed  by  DDT. 


Treatment 
numbers 
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Taljle  2  At    Codling  moth  sprays;    Cortland  and  Bed  DBlielous,  1945: 

Preliminary  sprays  *    Teat  treatments  for         Spray  for  Test  treatments  for 
alike  to  all  trees:      heavy  hatching  of  the      stragglers  of     hea-vy  hatching  of 
  first  brood;                      first  brood:        the  second  brood: 


Petal- fall-April  21      2nd  cover  -  May  21           5th  cover- 
Curoulio  or  first         3rd  cover  -  Jime  1          June  25 
cover  spray-May  12     4th  cover  -  J\me  13  


6th  cover  -  July  23. 
7th  and  final 
cover  -  August  9. 


Covers  in  which 
materials  urere  used; 

2,3,4,5,6,7 

2.3,4,6,7 

5  only 

2,3,4,5 

6  and  7 


2,3,4 

5  only 

6  and  7 

2,3,  only 
4,5,  only 
6  and  7 

2,3,4,6,7 

5  only 

2,3,4,6,7 

5  only 

2,3,4  only 

5  only 

6  and  7 

2,3,4  only 

5  only 

6  and  7 


Materials  and  rates  per  100  gallons  of  spray: 

Lead  arsenate  3  lbs.    Bordeaux  mixture  ^2-100 

Lead  arsenate  3  lbs.    Phenothiazine    2  lbs. 
Lead  arsenate  3  lbs.    Bordeaux  mixture  ^-2-100 

Lead  arsenate  3  lbs.  Phenothiazine  2  lbs. 
Lead  arsenate  3  lbs.    Phenothiazine  2  lbs. 


Kerosene  1  qt. 


Multifilm  6  oz. 


Lead  arsenate  3  lbs.    Phenothiazine  2  lbs.  Flotation 
sulfur  paste    3  lbs.  ^ 
Lead  arsenate  3  lbs.    Bordeaux  mixture  ^2-100 
Orthol  K,  2  qts.    BL-155    2  lbs. 

Lead  arsenate  3  lbs.  Phenothiazine  2  lbs.  Niootine  DC  2  lb) 
ftienothiazine  2  lbs.  Nicotine  Dry  Concentrate  2  lbs.  j 
Orthol  K,  2  qts.  •  BL-155    2  lbs.  1 

DOT  1  lb.     (Deenate  4  lbs.) 
DDT  ^  lb.    Bordeaux  mixture  ^2-100 

DDT  h  lb.    Lead  arsenate  3  lbs. 
DDT  ^  lb.    Bordeaux  mixture  ^-2-100 


DOT 
DDT 
DDT 


z  lb*  Lead  arsenate  3  lbs.  DN-111  I4 
f  lb.  Bordeaux  mixture  ^-2-100 


lbs. 


lb. 


DDT  h  lb.  Lead  arsenate  3  lbs.    Uramon  1  lb.  G-Prits  1  lb. 
DDT  §  lb.  Bordeaux  mixture  ^-2-100 
DDT  i  lb.  G-Prits  1  lb. 


♦  The  petal-fall  spray  was  applied  by  the  grower  and  consisted  of  flotation 
sulfur  paste  12  lbs.    Lead  arsenate  3  lbs. 

The  first  cover  was  applied  by  the  labomtory  oreir  and  consisted  of 
Camden  sulfur  paste  10  lbs.    Lead  arsenate  3  lbs.    Uiramon  5  lbs. 
The  test  cover  sprtiys  were  applied  from  the  ground  to  Hxe  insides  axid 
outsides  of  the  trees.    The  timing  interval  of  first  brood  was  kept  at  11  to 
12  days  although  improved  control  could  have  been  obtained  by  shortening 
the  spray  interval.    The  second  brood  sprays  were  stretched  to  17  days 
during  a  period  of  heavy  hatching  in  order  to  gain  greater  differences 
between  treatments. 
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Table  2  Bt  Codling 

motti  sprays: 

Cortland  and  Red  Delicious, 

1945: 

Results  against  codling  moth': 

Sprays 

listed  in  table  2  A: 

Treatment      Total  fruits 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Worm  holes  per 

Number:          Per  tree: 

June  drops: 

picked 

clean 

"wonny: 

tree: 

fruits: 

fruits: 

1st  DTi 

2nd  Bi 

Variety  Cortland: 

1  2706 

32 

oo 

48 

44 

565 

1654 

2  2432 

34 

48 

78 

14 

82 

355 

3  2242 

32 

50 

85 

10 

49 

226 

4  2817 

34 

45 

68 

26 

(TV 

73 

1013 

5  2609 

33 

48 

76 

21 

oo 
CO 

719 

6  2249 

30 

Oo 

94 

3 

on 

IQ 

7  2327 

34 

50 

94 

4 

17 

113 

O                                                     O  Of  7 

0  cooo 

30 

95 

o 

9 

81 

9                            2  749 

29 

oo 

93 

4 

12 

123 

Variety  «ed  Delicious: 

1  2095 

15 

70 

78 

o 

8 

48 

162 

2  2145 

16 

73 

90 

4 

13 

69 

3  1724 

14 

73 

91 

3 

7 

46 

4  2220 

21 

69 

89 

6 

12 

122 

5  1652 

16 

70 

91 

6 

5 

96 

6  1684 

16 

70 

99 

0.1 

0 

7 

7  1795 

16 

72 

98 

0.8 

2 

8 

8  1482 

46 

47 

98 

0.7 

0 

13 

9  2111 

22 

69 

98 

0.4 

3 

4 
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Table  2  C»    Codling  moth  sprays;    Cprtland  and  Red  Delicious «  1945; 

Results  against  wooly  apple  aphis  and  the  leafminer, 
Lithocolletes  crataegella;    Treatments  as  listed  in  table  2  A: 

Treatment  No,  of  insects  per  100     So',  of  insects  per  100 

Number:  linear  inches  of  twigs      leaves  in  October,  1945: 

in  November,  1945  

Live  wooly    Parasitized    Leaf  miners:    Leaf  miner 


aphids:         -wooly  aphids;   ^  parasites; 


1  12  5  68  6 

2  6  10  65  12 

5  0  0  0  0 

6  0  0  0  0 
8  6  10  0 


Commereially  sprayed  in  2,3,4 
covers  with  materials  as  in 
No.  2  folloYfed  by  5,6,7  covers 

of  materials  as  in  No,  1  2  4 

Commercially  sprayed  in  2,3,4 
with  ^-3-3-100  DDT-Lead  arsenate- 
lime,  followed  by  5,6,7  covers 

of  materials  as  in  No.  1  116  1 


Table  2  D:    Codling  moth  sprays;    Cortland  and  Red  Delicious,  1945; 

Carry-over  to  1946  of  European  red  mite  eggs,  Tetranychus 
mite  adults  and  eggs  of  the  apple  aphids  other  than  wooly 
after  treatments  as  listed  in  Table  2  A: 


Treatment 
Number; 

Number  of  Tetranychus 
mites  per  sq,  inch  of 
brushed  bark: 

Number  of  eggs  per 
100  linear  inches 
of  1  and  2  yr,  wood; 

Relative  abundance  of 
overwintering  stages: 
November,  1945 

European 

Apple 

Tetran- 

E.  red 

Apple 

Red  Mite: 

Aphi  ds : 

ychus 

mite 

aphid 

mites; 

eggs^ 

eggs; 

1 

47 

567 

1308 

1.5 

1.0 

1.4 

2 

32 

566 

946 

1.0 

1,0 

1.0 

5 

73 

835 

1306 

2,3 

1.5 

1.4 

6 

503 

1393 

1744 

15,7 

2.5 

1.8 

8 

644 

1151 

1913 

20,1 

2.0 

2.0 
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Table  3  At    Codling  moth  sprays;    Stayman,  1945: 


Preliminary  sprays*    Test  treatments  for    Spray  for 


8  replicates; 


Petal-fall  Apr.  18 
Curculio  or  first 
cover  spray-May  14 

CoTers  in  nhich 
mixtures  were  used: 


heavy  hatching  of 
the  first  brood: 

2nd  cover  -  May  22 
3rd  cover  -June  2 
4th  cover  -June  14 


stragglers 
of  first 
brood;  

5th  cover- 
Jime  26: 


Test  treatments  for 
hea^  hatching  of 
the  second  brood; 

6th  cover  -  July  24 
7th  and  final  cover- 
August  10. 


Materials  and  rates  per  100  gallons  of  spray: 


1 

2.3,4 

Lead  arsenate 

3 

lbs. 

DDT  i  lb.  (Sff  50^  DDT  1  lb.) 

D»lll-li  lbs. 

5  only 

Lead  arsenate 

4 

lbs. 

^-2-100  Bordeaux  mixture. 

6  and  7 

Lead  arsenate 

3 

lbs. 

DDT  1  lb.    ^-2-100  Bord.  mix. 

2 

2,3.4 

Lead  arsenate 

3 

lbs. 

DDT  i  lb.  Delmo  Z  1  lb. 

5  only 

Lead  arsenate 

4 

lbs. 

^2-100  Bordeaux  mixture. 

6  and  7 

Fhenothiazine 

2 

lbs. 

Multifilm  6  os. 

5 

2,3,4 

Lead  arsenate 

3 

lbs. 

Fhenothiazine  2  lbs. 

5  only 

Lead  arsenate 

4 

lbs. 

^2-100  Bordeaux  mixture. 

6  and  7 

Lead  arsenate 

3 

lbs. 

Fhenothiazine  2  lbs. 

Multifilm  6  oz. 

Kerosene  1  qt. 

4 

2.3.4 

Lead  arsenate 

3 

lbs. 

Fhenothiazine  2  lbs.  Fl.  sulf. 

5  only 

Lead  arsenate 

4 

lbs. 

a--2-100  Bordeaux  mixture. 

6  and  7 

Lead  arsenate 

3 

lbs. 

Fhenothiazine  2  lbs. 

5# 

2,3,4.5,6,7 

Lead  arsenate 

4 

lbs. 

^2-100  Bordeaux  mixture. 

3  lbs. 


♦  Each  of  the  first  four  codling  moth  treatments  were  applied  to  8 
single  tree  plots  ari-ang9d  in  8  blocks.    Of  8  blocks  containing  1 
tree  of  each  of  the  4  treatments,  2  had  received  petal-fall  and 
first  cover  sprays  of  (a)  5#  lime,  (b)  5#  Uramon,  (c)  2#  Regular 
grade  Frits,  (d)  2#  Regular  grade  Frits  and  5#  Urtgnon  each  included 
with  10  lbs.  Camden  sulfur  paste  and  3  lbs.  lead  arsenate. 

#  No.  5  was  a  single  tree  at  one  end  of  the  block  and  was  sprayed  as 
(a)  in  petal-fall  and  first  cover.    This  block  was  bordered  on  the 
North  by  heavily  infested  trees  where  poor  control  of  first  brood  was 
obtained  with  lead  arsenate  and  lime  and  on  the  South  by  a  previously 
heavy  infestation  that  was  practically  exterminated  by  Lead  arsenate- 
Fhenothiazine  in  first  brood  sprays  of  1945. 
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Table  3  Bj    Codling  moth  sprays;    Stayman,  1945; 

Results  against  codling  moth;    sprays  listed  in  table  3  A. 

Treatment    Total  fruits    Per  cent    Per  cent    Per  cent   Worm  holes  per  tree;  Total  stinj 

Number;       ^er  tree;        picked       clean        wormy;        First  Second  and  yjorms 

fruits;      fruits;    Brood:         Brood;  per  tree;' 


1 

5190 

23 

96.6 

0.5 

12 

20 

217 

2 

6377 

22 

96.9 

1.0 

25 

58 

270 

3 

5133 

34 

94.5 

0.9 

17 

42 

417 

4 

4109 

36 

93.9 

0,9 

5 

27 

312 

5 

2335 

29 

60.7 

16.7 

85 

429 

1789 

Tatle  4  A:    Codling  moth  eprayg;    Smokehouse,  1945 1 


Preliminary  sprays* 
alike  to  all  trees: 


Petal-fall  Apr.  21 
Curoulio  or  first 
cover  -  May  14 

Treatment    Covers  in  lAiioh 
Number:      materials  were  used: 


2,3(4,5f6 

2,5,4,5,6 

2,3,4,5,6 

2,3 

4,5,6 

2,5 

4,5,6 


2,5 
4.5 
6 


Test  treatments  for  Spray  for  Single  spray 

heavy  hatching  of  stragglers  for  peak  hatching 

the  first  brood:  of  1st  Brt  of  second  brood: 

2nd  cover-  May  24  5th  cover 

3rd  cover-June  4  Jwae  27:  6th  cover:  Aug.  2; 
4th  cover-June  15 


Materials  and  rates  per  100  gallons  of  spray: 

Lead  arsenate  3  lbs.    Bordeaux  mixture  ^2-100 
Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs. 
DDT  1  lb.  (Deenate  4  lbs.) 
Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs* 
DDI  1  lb. 

Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs. 

155/DDT  2  lbs.  (0.14  lbs.  Nicotine,  0.34  lbs.  DDT)  and 

Orthol  K  -  2  qts. 

Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs. 
DDT  1  lb. 

Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs. 
Multifilffl  6  OS.  and  kerosene  1  qt. 


2,5 
4.5 

6 


Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs. 
DDT  1  lb. 

Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs.    Orthex  1  pt. 


2,5 
4,5,6 


Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs. 

Fhenothiazine  2  lbs.    Flotation  sulfur  3  lbs.  G.  Frits  1  lb. 


2,5 
4,5,6 


Lead  arsenate  3  lbs.    Fhenothiazine  2  lbs. 

Fhenothiazine  2  lbs.    Nicotine  Dry  Cone.  2  lbs.  (0.28  lbs.  N.) 


Preliminary  sprays  as  in  table  2  A. 


Table  4  B:    Codling  moth  sprays;  Smokehouse,  1945; 

Results  against  codling  moth;  sprays  listed  in  table  4  A. 

Treatment    Total  fniits    Per  cent  Per  cent  Per  cent  Worm  holes  per  tree;  Total  stings 

Number;       per  tree;        picked  clean  womiy:  First  Second  and  worms 

fruits:  fruits;  _____  Brood;  Brood;  per  tree; 

1  5849               65               84  9.5  48  360  1161 

2  2672  80  95  3.5  3  111  198 
9                4546               70               97  0.5  1  24  120 

5  4194               71               98  0.7  2  31  62 

6  5221               62               91  6.2  40  322  585 

4  5310               72               95  3.0  2  88  159 

5  5880               62               95  2.2  10  76  189 

7  5616               79               92  6.4  19  223  352 

8  5119               71               94  5.0  8  262  366 


.1, 
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Table  5; 


Materials  and  rates* 
per  100  gallons  of 
aprayt  

DDT  1  lb.  May  24, 
June  4  and  June  15: 

DDT  1  lb. 

TJramon  2  lbs. 

in  comparable  sprays: 

DDT  1  lb. 

Uramon  2  lbs. 

G.  Frits  2  lbs. 

in  comparable  sprays: 


Codling  moth  control  and  European  red  mite 
build-up  on  light-crop  trees  spmyed  for 
first  brood  codling  moth.    Sumriier  Rambo,  1945: 


Codling  moth 

worm  holes 

per  100  fruits: 


0.8 


European  red  mites  and  eggs  per  100  lea-yes; 


May  14:    Jvaae  26:    July  13:    July  30:    Aug.  16 


1.4 


0.9 


0.4 


0.4 


0.4 


88 


45 


19 


457 


309 


135 


2757 


1537 


2235 


8396 


5334 


8400 


Phenothiazine  2  lbs. 
flind  lead  arsenate  3  lbs. 

in  comparable  sprays  2.1  0.4  10  61    '        307  916 

plus  lead  arsenate  3  lbs. 
and  Bordeaux  mixture  ^2-100 
in  an  additional  spray  June  27: 

*  A  delayed  dormant  spray  of  Z%  oil  "was  applied  to  these  trees  by  the  grower  emd 
excellent  early  eontrcl  of  mites  was  obtained.    All  DDT  treatments  (2g  lbs. 
Gesarol  AK-40)  in  this  experiment  were  preceded  by  a  curculio  spray  of  flotation 
sulfur  paste  10  lbs.,  lime  3  lbs.,  lead  arsenate  3  lbs.,  on  May  14.    Lime  was 
omitted  from  the  sprays  preceding  phenothiazine-lead  arsenate.    Bie  slow  build-up 
of  mites  on  phenothiazine-lead  arsenate  sprayed  trees  as  compared  to  the  DDT 
from  May  14  to  June  26  was  attributed  mostly  to  the  acti-Tity  of  the  mite 
predator,  Hyaliodes  vitripennis.    First  brood  nymphs  were  then  present  in  numbers 

absent  after  May  24  on  DDT  sprayed  trees. 
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Table  6  A:    Codling  moth  sprays  applied  by  the  grower 

to  blocks  of  4  3c  5  Rome  Beauty  trees,  1945. 

Preliminary  sprays*    Other  codling  moth  spray  dates; 

alike  to  all  trees;    2nd  co-rer  -  May  24,  3rd  cover  -  June  4,  4th  co-ror  -  June  14, 
Petal-Fall  Apr.  21.    5th  cover  -  June  26,  6th  cover  -  July  26,  7th  cover  -  Aug.  6. 
Curculio  or  first 
cover  -  May  14. 

Treatment     Covers  in  Tftiich 
Number;       materials  were  used;  Materials  and  rates  per  100  gallons  of  sprays 

4  2,3,4  Lead  arsenate  3  lbs.  Phenothiazine  2  lbs. 

5  only  Lead  arsenate  3  lbs.  Bordeaux  mixture  ^2-100 

6  and  7  Lead  arsenate  3  lbs.  Phenothiazine  2  lbs.  Orthex  1  pt» 

1  2,3,4  Lead  arsenate  3  lbs.  Phenothiazine  2  lbs.  Nic.  Dry  Cone.  2  lbs« 

5  only  Lead  arsenate  3  lbs.  Bordeaux  mixture  g-2-100 

6  and  7  BL  155    2  lbs.    Orthol  K-2  qts. 

2  2,  Lead  arsenate  3  lbs.    Dry  Conc./^)DT  2  lbs. 
5,  Dry  Cono./DDT  2  lbs. 

4,  Dry  Cono./DDT  2  lbs.,  Bord.  mixture  ^-2-100,  Orthol  K-2  qts. 

5,6,7  Dry  Cono./DDT  2  lbs.,  Orthol  K-2  qts. 

3  2,  Lead  arsenate  3  lbs.    BL  155/dDT  2  lbs. 

3,  BL  155/DDT  2  lbs. 

4,  BL  155/DDT  2  lbs.,  Bord.  mix.  ^-2-100,  Orthol  K-2  qts. 
5,6,7  BL  155/DDT  2  lbs.  Orthol  K-2  qts. 

*  Preliminary  sprays  at  petal-fall  and  first  cover  consisted  of  flotation  sulfur  paste 
12  lbs.  and  lead  arsenate  3  lbs. 


Table  6  B;    Codling  moth  sprays i    Rome  Beauty,  1945. 

Results  against  codling  moth;    Sprays  listed  in  table  6  A. 
Treatment    Total  fruits      Per  cent      Per  cent      Per  oent     Worm  holes  per  tree; 


Number; 

per  tree; 

picked; 

clean: 

wormy; 

First 

Second 

Brood; 

Brood; 

4 

2381 

84 

89 

2.6 

15 

51 

!■ 

1252 

70 

86 

6.9 

7 

95 

2 

1968 

67 

78 

9.3 

61 

162 

S 

1702 

70 

70 

15.3 

91 

173 

106 


7IR&IHIA 

W.  J.  Schoene,  Virginia  AgricuLtural  Ssqperlment  Station, 
Blacksburg. 

Results  on  codling  laoth  of  two  tests  in  which  DDT  was  used 
prisaarily  against  Gomstodtc's  mealyhog  follow. 


Experiment  1  -  Trontrille,  Ta. 


jrruit  examineci  wuiy  i.o. 
Sprays  applied  on  top  of  regular 
orchard  program  that  included  6 
lead  covers  and  2  with  oil. 

Ho. 

impli- 
cations 

Stings 
per  100 
ApDles 

Worse 
per  100 
Apples 

3/k  Ih.  DDT 

2 

52 

20 

3/k  lb.  DDT 

k 

HB 

10 

1  1/2  Ih.  DDT 

53 

6 

1  1/2  Ih.  DDT 

k 

^5 

$ 

1/2  pt.  BL  kO  +  1/3  lb.  DDT 

k 

66 

Ik 

1/2  pt.  Loro  -  1  gel.  Kerosene 

k 

68 

26 

Check  1/ 

lOU 

38 

1/    It  should  be  remembered  that  the  trees  labeled  check  above  received 
regular  orchard  treatments  of  6  lead  covers  2  of  which  contained  oil. 

Die  apples  on  the  trees  receiving  k  applications  of  DDT,  1  1/2 
pounds  looked  very  much  better  than  any  of  the  others  treated.  The 
stings  on  these  apples  were  very  small  whereas  the  stings  on  the 
other  apples  are  mostly  of  good  size. 

Sprays  containing  DDT  timed  for  mealybug  and  applied  April  I9  and 
and  June  21  and  28. 


Some  injury  by  mites  in  DDT  plots 
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DDT  in  Andrews  Orchard  -  Hollins,  Va.  „ 

 Records  J\ily 


Sprays  applied  on  top  of  regular  progreua 
including  8  arsenate  of  lead  sprays  and 
timed  for  mealybug  control,  l/ 

Stings 
per  100 
Appl  es 

Worms 
per  100 
Apples 

1  tree  . 

DDT  ^  1  pound  to  100  gallons 
U  covers 

7 

0 

7  trees 

DDT  1  pound  to  100  gallons 
5  covers 

12 

2 

8  trees 

DDT  1/2  pound  to  100  gal.  combined  as  follows: 
First  spray  -  l/2  pt.  BL-itO  (lime) 
Second  spray  -  1  l/2  lb.  lead  arsenate 
Third.  Fourth.  Fifth  spray  -  BL-155  3/ 

12 

6/8 

Check  near  sprayed  trees 

28 

10 

Infestation  in  south  central  part  of  orchard 

199 

190 

1/  Sprays  containing  DDT  applied  May  8,  May  23»  May  31»  22,  and 

July  28. 

2/  DDT  used  was  DuPont's  25J^  %fater  dispersible  powder. 

y  For  the  last  two  eprays  experimental  lots  of  DDT  and  BL  155  were 
supplied  by  the  Black  I<9af  hO  Company.    This  was  used  at  the  rate  of 
3  pounds  per  100  gallSSs/contained  7  percent  nicotine  and  I7  percent  DDT, 

hj  Received  regular  program  including  8  lead  arsenate  sprays. 


YIEOINIA  (Continued) 

A.  M,  Woodside,  Field  Laboratory,  Virginia  Agricultural  Experiment 
Station,  Staunton. 

The  carry-over  of  codling  moths  in  the  spring  of  19^5  was  the 
heaviest  ever  noted  in  Augusta  and  Albemarle  Counties.  Emergence 
started  considerably  earlier  than  normal,  but  cool  weather  prevented 
the  moths  emerging  in  April  from  depositing  many  eggs.    Weather  after 
the  middle  of  May  was  generally  favorable  to  the  codling  moth,  as  the 
temperatures  were  generally  at  or  above  normal,  and  the  precipitation, 
except  for  a  brief  period  in  July,  below  normal.    The  apple  crop  was 
very  light,  which  made  it  doubly  difficiilt  to  protect.    The  percent  of 
fruit  injxired  was  very  high  wherever  there  was  any  crop.    The  prospective 
carry-over  is  not  high,  however,  except  in  a  few  orchards  where  there  was 
near  a  normal  crop. 
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DDT  was  used  In  some  small-ecale  ezperlmenta,  and  was  very 
satisfactory.    Mite  infestations  increased  greatly  wherever  it  was  used, 
and  in  all  orchards  in  which  examinations  were  made  following  its  use. 
Evidently  additional  materials  for  the  control  of  mites  must  he  added 
whenever  DDT  is  used  in  this  eu>ea. 


TimimA  (Continued) 

W.  S.  Hotigh,  Winchester  Research  Laboratory,  Virginia  Agricultural 
Experiment  Station,  Winchester. 

The  season  of  19^5  was  not  especially  favorahle  for  codling  moth 
development.  Precipitation  from  June  to  August  inclusive  was  two  times 
the  normal  rainfall. 

DDT  was  used  in  powder  formulations  only  and  all  references  to 
dosage  indicate  the  amoimt  of  the  prepared  formulation  used.    The  2^ 
percent  DDT  formulation  came  from  the  DuPont  Company,  AK-^K)  and  AKZ-llO 
from  the  Geigy  Company,  and  the  ^0  percent  DDT  was  prepared  hy  Dr, 
S.  D.  Witman,  Ohio  State  University  Research  Foundation.  &enlcide-DDT 
mix  (used  in  plot  UO)  came  from  the  General  Chemical  Cooipany  and  con- 
tained 2^  percent  DDT  and  ^0  percent  xanthone  according  to  the  manu- 
facturer's statement. 

In  orchard  tests  (mostly  on  York  Imperial  variety)  no  evidence 
of  Incompatihility  or  injury  was  observed  when  DDT  in  powder  formula- 
tions was  used  with  the  following  spray  Ingredients:    sulftir,  lime, 
zinc  sulfate  and  lime,  Bordeaux  mixtiire,  lead  arsenate,  DH-111,  DN-Dry 
Mix  Ko.  1,  Grenicide,  mineral  oil,  or  fish  oil. 

Tests  on  fruit  sprayed  at  the  laboratory  as  well  as  on  orchard 
sprayed  fruit  indicated  that  mineral  oil  (83  percent  emulsion  3  qtiarts 
or  Orthol-D  oil  at  6  quarts  per  100  gallons)  decreased  initial  toxicity 
of  the  DDT  spray  to  larvae  and  did  not  prolong  the  period  of  effective 
control. 

In  late  August  mites  were  approximately  seven  times  more  numerous 
on  trees  sprayed  with  DDT  as  compared  with  adjoining  lead  arsenate  treat- 
ments.   However,  the  infestation  did  not  build  up  in  time  or  in  sufficient 
numbers  to  result  in  severe  bronzing  of  the  foliage  as  occurred  in  I9UU, 
Mites  were  just  as  ntsmerous  on  trees  sprayed  through  the  season  with  1 
pound  of  25  percent  DDT  per  100  gallons  of  spray  as  %rf.th  4  pounds  of  25 
percent  DDT.    Two  species  of  mites  are  involved,  the  European  red  mite 
and  the  apple  mite  (Tetranychus  schoenel  McG.). 
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Several  preparations  intended  to  reduce  or  suppress  mite 
development  were  used  in  certain  DDT  applications  usually  "beginning  in 
the  third  cover  spray,  hut  in  all  instances  included  in  the  last  DDT 
spray  applied  in  the  plot.    A  summary  of  the  results  as  observed  at  the 
end  of  Au^st  and  compared  vith  lead  arsenate  and  DDT  alone  is  as  follows: 


~                        ~~"  Mites 
Plot     Preparation  and  Amount  per  100  gallons         Cover                per  100 
Mo,   Sprays  Leaves 


39      DN-Dry  Mix  No.  1,  2/3  Ih.                                5.7.2  19 

31      DN-Dry  Mix  No.  1,  2/3  lb.                                5.6,7.8  73 

UO     DDT-Geniclde  Mix  2  lb.  3.^.5.6,7.8  13^ 

33     DN~iii,  1  i/U  lb.                                     3.5.7  1^3 

29  c-336,  1  i/h  lb.                                    3.5.7  2U3 

Lead  arsenate  3^9 

j,k     0-336.  1  i/h  lb.                                     3.5.7  38^ 

30  Genicide  1  lb.                                                3.5.7.8  61+1 

35  Oenicide  1  lb.                                                3.5.7  708 

36  Orthol-K  oil  3  qt.  3.^.5.6,7  1023 
DDT  at  various  dilutions,  average  2865 

infestation  range  2^+88  to  3369 


DDT  residues  were  determined  by  the  Division  of  Chemistry, 
Virginia  State  Department  of  Agriculture,  and  also  by  the  &eigy  Company. 
Both  organizations  used  the  Gunther  method.    In  most  instances  fruit 
carrying  a  DDT  residue  of  .06  gr./lb.  or  higher  was  not  cleajaed  to  the 
informal  tolerance  of  ,05  gr./lb.  when  washed  for  ^+5  seconds  by  any  of 
the  following  treatments:    sodium  silicate  75  pounds  per  100  gallons 
alone  or  with  soap  or  in  tandem  washing,  i.e.,  sodium  silicate  followed 
by  HCL  11/2  percent  or  vice  versa;  Mermaid  soap  or  Octagon  laundry 
soap  at  k  pounds  and  10  pounds  per  100  gallons;  IN-lgl-P  2  ounces;  also 
brushing  in  commercial  brushing  or  polishing  machines  likewise  failed 
to  clean  the  fruit  to  the  informal  tolerance. 

Results  of  orchard  tests  on  codling  moth  control  are  summarisM 
in  Table  1  showing  percentage  of  fruits  grading  "wormy"  and  percentage 
showing  visible  injuries  "stings"  or  "worms"  including  all  drops  collected 
from  early  July  to  harvest  time  in  September.    Dates  of  cover  sprays  were 
as  follows:    Jirst  cover,  April  30  to  May  1;  second  cover.  May  I5-.16; 
third  cover,  May  29-30;  fourth  cover,  June  12-13;  fifth  cover,  June  25-26; 
sixth  cover,  July  23-2^+;  seventh  cover,  August  6-7;  eighth  cover,  August 
17-18. 
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Table  I.    Results  of  orchard  tests,  Winchester,  Va. 


N6te:    Lead  arsenate  3  pounds  in  caljrz  spray,  also  in  first  cover  in 
certain  plots  where  DDT  was  not  used  until  the  second  cover. 


Plot 

Cover 

Materials  Tier  100  ftallons 

Percent 

DDT  Residue 

No. 

Sprays 

(#-lhs. ) 

Wormy 

Injured 

gr./lb. 

Gather  orchard. 

York  Imperial  variety 

9 

1-8 

Lead  2# 

5 .  ol 

32.  57 

1-8 

Lead  3if    vAVg.  dj  pxous^ 

3.91 

28.26 

Lead  4# 

1.85 

18.15 

27 

1-8 

AKZ-40  2#„  Gesafloc  5  pt. 

0.17 

4.08 

AKZ-40  2t#',  Gesafloc  i  pt. 

0.48 

3.30 

.067  > 

29 

1-8 
3.5, 

AKZ-40  25#,  Gesafloc  J  pt. 

(c-;3;36)  U#* 

0.16 

3.41 

.086- 

30 

1-8 
3.5.7,8 

AKZ-40  2i#,  Gesafloc  i  pt. 
Genie id e  1# 

0.90 

4.37 

.087 

31 

1-8 
5-8 

25%  DDT  4# 
DN-Dry  Mix  2/3# 

0.10 

2.75 

32 

/ 

25%  DDT  4# 

0.06 

2.36 

.058  . 

33 

2-7 
3.5.7 

25%  DDT  4# 
(DN-111)  li# 

34 

.2-7 
3,5.7 

25%  DDT  4# 
(C-336)  li#* 

0.40 

4.01 

.075 

35 

'p-'i 
<■  I 

3.5.7 

25%  DDT  4# 
Genicide  1# 

0.22 

1.70 

 1-  1 

36 

2-  7 

3-  7 

25%  DDT  4# 
Orthol-K  oil  3  qts. 

0.49 

3.83 

.  129  1 

37 

2,4,6,7 
7 

2570  DDT  4/f 
DN-Dry  Mix  2/3# 

2.28 

7.50 

1 

38 

1-8 

25%  DDT  1#,  lead  3# 

0.28 

12,15 

.  041  ' 

39 

1-8' 
5.7.8 

25%  DDT  2#,  lead  3# 
DN-Dry  Mix  2/3# 

0. 28 

4.89 

.  047 

40 

1-2 
3-8 

Lead  3#,  lime  2# 
Genicide-DDT  mix  2# 

9.02 

17.  86 

 f 

.011  1 

Checks,  unsprayed 

9o.  61 

97.94 

Vinegar  Company  orchard,  York  Imperial  variety 



1 

1-8 

Lead  3#    (Avg.  3  plots) 

± .  pu 

 \ 

-i- 

2-7 

AK-40  li# 

0.  33 

4.  J-9 

2-7 

AK-40  2i# 

U .  ±U 

u .  /u 

07  A.  1 

7 

2-7 
4-7 

AK-40  2^# 

Orthol-D  oil  6  qts. 

0.09 

1.  30 

..179 

Checks,  unsprayed 

83.07 

86.69 

Vineg 

ar  Company  orchard,  Stayman  variety 

1-8 

Lead  3#    (Avg.  2  plots) 

4.32 

24.74 

14 

2-8 

50%  DDT  2# 

1.39 

5.95 

.044  J 

1-8 

50%  DDT  12  oz.,  lead  3# 

4.92 

14.78 

.038  i 

Checks,  unsprayed 

94.12 

96.43 

C-336  same  as  DN-111  but  contained  less  wetting  agent.  » 
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WASHINGTON 

W.  J.  O'Neill  and  K.  C.  Walker,  Tree  Fruits  Bremch,  Wenatchee 
and  E.  L.  Webster,  Washington  Agricultural  Experiment  Station, 
Pullman. 

I.         Seasonal  Conditions  and  Status  of  Codling  Moth  Infestation  19^5. 

The  winter  months  of  19^,  and  19^5  were  favorable  to  survival 
of  hibernating  codling  moth  larvae.    Average  monthly  temperatures  were 
above  normal  with  minimum  monthly  tempera ttires  recorded  as  follows: 
December  2U,  5*>;  January  21,  16°;  February  19 .  20°;  March  5.  16°; 
April  6,  280;  May  1?,  38°. 

Six  bait  traps  were  placed  in  the  orchard  May  2  and  fotind  to 
contain  twelve  codling  moths  next  morning.    Moths  captured  in  bait 
traps  on  nights  of  May  2,  3»  eaii  k,  all  proved  to  be  males.  Females 
were  first  taken  on  the  night  of  May  5-    ^®  highest  sustained  spring 
brood  moth  catch  occurred  May  28  to  June  2.    Considerable  variation 
occurred  in  the  nightly  catches  of  first  brood  moths  but  the  period 
extending  from  July  23  to  August  9  gave  consistently  hi^  catches. 
Cool  weather  prevailed  during  May  and  Jtine,  which  resulted  in  a  long 
drawn  out  emergence  period  with  no  sharp  interval  between  spring 
brood  and  first  brood  moths.    Late  siunmer  and  fall  weather  was  %rarm 
and  dry  favoring  late  activity  ^ich  continued  into  October. 
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Results  of  Control  Experiments 
Spray  materials/lOO  gallons 
.Plot  Noi  material s/lOO  gallons 


Cond.  cryolite  (1*)  3  lbs.,  Lt.  oil  (Si-23i;)  (2*)  1  qt.  1,  5,  6,  & 
8th  covers;  2  gts.  2,  3,  k,  &  7th.  


1. 


2. 


HB-761  (3*)  ij  lbs.,  5  covers. 


3: 


HE-761  l-l  lbs.,  8  covers. 


not.  cryolite  (4*)  3  lbs.,  Lt.  oil  (Si-23U;  1  qt.,  1,  5,  6,  and 

8th  covers,  2  gts.  2,  3»  4>  and  7*  

AKZ(3*)  1-lb.  Gesafloc  -J  pt.  1,  2,  3,  i+,  &  5th 


4. 


covers 

AXZ  i  lb.  DN-111  (7*)  3'^ozs.,  6,  7,  &  8th  covers.  


AKZ  1  lb.,  Gesafloc      pt.,  8  covers. 


Cryolite  (8^  3  lbs.,  2l4  R  (9*)  ij- pts.,  8  covers 


AKZ,  -g-  lb.,  Gesafloc  ^-  pt.,  1,  2,  3,  U,  &  5th  covers. 
AKZ,  -g  lb.,  DN-111,  3  ozs.,  6,  7,  covers.  


8. 


AKZ,  ^  lb.,  Gesafloc,  -j-  pt.,  8  covers. 


10. 


L.  A. (10*)  3  lbs.,  Lt.  oil  (ll*)l  qt.,  1  &  3  covers,  2  qts.  2,3,U,  &  7« 


Cryolite  3  lbs.  Lt  oil  TH*)  1  qt.,  1  &  5  covers,  2  qts.,  2,  3s  k  cover 
Cryolite  3  lbs.  0il-Thanite(l2*)  1  qt.  6  cover  2  qts  7th  &  8th. 


11. 


12. 


Cryolite  3  lbs.  Lt  oil  (ll*)  1  qt.  1,  3,  6,  &  8  covers;  2  qts.  2,  3,  U  & 


13. 


L.A.  3  lbs.  Lt.  oil  (13*)  1  qt.  1,  3,  .6,  &  8  covs.  2  qts.  2,3,ij.>  &  7. 


14. 


Cryolite  3  lbs.,  Lt.  oil 
(13*)  1  qt.,  1,  3,  6,  &  8th  covers;  2  gts.,  2,  3,  U,  &  7th. 


15. 


16. 


L.A.  3  lbs.  Lt.  oil  (2*)  1  qt.,  1,3,6,  &  8th  covers;  2  qts  2,3,14.,  &  7/ 
Cryolite  3  lbs.,  Lt.  oil  (2*)  1  qt.. 


1,  3,  6,  &  8th  covers;  2  qts.,  2,  3,  !;>  &  7th. 


L.A.  3  lbs.,  Lt.  oil  U1*J  1  qt.,  1  &  5th  covers;  2  qts.,  2,  3,  &  Uth. 
L.A.  3  lbs.,  oil  Thanite  (llj.*)  1  qt.,  6th  cover;  2  2ts.,  7  &  8th. 


17. 


18. 


L.A.  3  lbs.,  Lt.  oil  (11*)  1  qt.,  1  &  5th  covers;  2  qts.,  2,  3,  &  i|.th. 
L.A.  3  lbs.,  314  R,  li  qt.  6th  cover;  L.  A.  3  lbs.,  Isothan  Q,  (15*) 
1  pt.,  7th.,  Isothan  Q     ^t.,  8th  cover. 


19. 


L.A.  3  lbs.,  Lt.  oil  Cll*;  1  qt.,  1st  co^pr;  L.A.  3  lbs.,  Lt.  oil  2  qts 
2nd  cover.      Genicide  (16*)  2  lbs..  Kerosene  (i€as.  Am)  1  qt.,  3,  5 
&  6th  covers.    Genicide  2  lbs.,  Isothan  Q,  1  pt.,  7  cover;  Isothan  Q 
^  pt.,  8th  cover.  


20. 


21. 


L.A.  3  lb.  Lt  oil  (17*)  1  qt.,  1,  5,  6  &  8th  covers;  2  qts  2,3,l4->  &  7' 
Cryolite  3" lbs.,  Lt.  oil  (17*)  1  qt.,  1,  5,  6,"3c  8th  covers.,  2  qts., 
2,  3j  i-i-j  &  7th  covers.  


22. 


AKUO  (18*)  1  lb.  8  covers . 


i  23.       \  AKkO  1  lb.  l,2,3,lj.,  &  5th  covers.  AKljO  1  lb.  DN-111  5  ozs.  6,7,  &  8  covers 
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Plot  No«            material s/lOO  gallons 

L.  A.  3  lbs.,  3li4-  ^*  1"2  pts 8  covers. 

25. 

AKl;0,  "I"  lb.,  8  covers. 

26. 

AKl+0,  ^  lb.,  1,2,3,1+,  *  5th  covers;  AKl;0,  |  lb.,  DN-111,  5  02s  6,  7- 

27. 

L.  A.  3  lbs.,  oil-thanite  (lii*)  1  qt.,  1,  2,  3,  i+,  5,  6,  &  8th  covers; 
2  qts.,  7th  cover. 

28. 

B.  L.  -Z+O-DDT,  (19*)  3  lbs.,  Lt.  oil  (13*)  1  qt.,  1,  S,  6,  &  8th 
covers;  2  qts.,  2,  3,  il,  &  7th  covers. 

Note:    Cover  spray  applied  5/22  6/2-6/12  6/23  7/5  7/18  8/1;  8/I8respectively 

SPRAY  MATERIALS. 

Cond.  cryolite,  a  specially  processed  m'tl.  90?°  sodim  fluoaluminate,P©nn 

Salt  Co. 

Si-23ij.;  Lt.  oil  containing  I/28  fish  oil  soap,  Sherwin  Williams  Co. 
H,  E.  761 ;  organic  material,  Rohm  &  Haas  Co. 

Flotation  cryolite,  refined  natural  cryolite,  <^8%  sodiiam  f luoaluminate j 

Penn.  Salt  Co. 

AKZ,  Pyrophillite-DDT  {^0%  DDT)  Geigy  Inc., 

Spreader,  Zn-K  fish  oil  soap.  Geigy  Co. 

DN-111,  20%  amine  salt  of  DNOCHP,  Dow  Chem.  Co. 

Cryolite,  90%  sodium  f luoaluminate,  Penn.  Salt  Co. 

314  R,  rotenon©  extractives,         Cyanimid  Co. 

L.  A.  lead  arsenate.  Corona  ^hem.  Co. 

Lt.  oil,  Avon  2060,  Tidewater  Associated  Oil  Co. 

Oil-Thanite,  Avon  2060+  Thanite  at  100  ml.  per  gal.,  Hercules  Powder  Co. 

Lt.  oil.  Summer  mulsion  Lt.  Flowable,  Sherwin  Williams  Co, 

Oil-Thanite,  Avon  2060  +  Thanite  at  25  ml.  per  gal. 

Isothan  Q.,  Dichloronaphthoquinone-Qnyx  oil  Co. 

Genicide,  Xanthone,  Genreal  Chemical  Co. 

Lt.  oil,  Porable  90-Si  208;  Sherwin  Williams  Co. 

AKl|0,  pyrophillite  -  DDT  (U0%  DDT)  Geigy  Co. 

B.  L.  l+O-DDT,  7?$  nicotine,  17^  DDT,  Bentonite,  Tabacco  By-Products, 
&  Chem.  Corp. 


Plot  Arrangement  &  Wormy) 


Rows 


56 

35  I 

i  33 

1  32* 

27{70) 

X 

27 

28(10) 

26(36) 

28(7) 

X 
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2k(5'5) 

23(3) 

25(26) 

21(21+) 

25(2) 

21(14.9) 

22(6) 

X 

18(67) 

l6(6ii) 

lQf37) 

16(35) 

18(75) 

15(69) 

X 

17 ( 32) 

•jr 

12(22) 

11(26) 

1^(6^) 

12(ii7) 

3C 

13(36) 

11(37) 

Qfl2') 

10([i2) 

X 

8(7) 

9(8) 

X 

8(18) 

10(20) 

7(kl) 

5(2) 

¥33) 

7(35) 

X 

6(0) 

1^(15) 

6(0.5) 

3(4) 

X 

2(13) 

X 

1(50) 

2(11) 

X 

1(38) 

3(1^) 

X 

*    Buffer  row. 

Plot  Nos  are  given  with  %  wormy  in  (  )  • 
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17 

17 
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45 
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27 
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-  116  - 

figures  under  8/7  +  8/20  indicate  relative  abundance  of  mites  by 
•visual  inspection  -whereas  IO/5  indicates  foliage  injiiry  at  harvest 
time  • 

Ij-th  cover  spray. 
SDI-ffilARY 

1.  DDT  at  0.1+  lb  (plots  5,  6,  22  and  23)  resulted  in  excellent  codling 
moth  control. 

2.  DDT  at  0.2  lb  (plots  8,  9,  25,  and  26  were  consistently  less  effective 
than  O.U  lb.  DDT  but  compared  favorably  with  the  rest  of  the  plots. 

3.  DDT  nicotine  bentonite  oil  resulted  in  severe  worm  damage, 
i;.    All  DDT  sprayed  plots  were  severely  damaged  by  Pacific  mites 

unless  DU  111  was  added,  wooly  apple  aphid  infestations  increase 
was  also  noted. 

5.  DDT-DN  111  combinations  show  premising  control  of  both  codling 
moth  and  Pacific  mites. 

6.  HE-761  gave  promise  as  a  codling  moth  control  but  was  severely 
infested  with  Pacific  mites. 

7.  Comparison  of  codling  moth  or  mite  control  on  the  remainder  of 
the  plots  is  of  questionable  value  because  of  lack  of  replication. 
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CANADA  (British  Columbia) 

Jas.  Marshall,  Dominion  Sntomologied  Laboratory.  Sunmerland, 
British  Columbia. 

SCOPI  OF  IimESTIQATIOHS  AHD  UPlRIMigraAL  PROCHDUBl 

1.  Trunk  Sprays 

Four  orchards,  12  acres,  approximately  1  acre  plots  except  for  2 
acres  of  hand  pump  experiments.    Dormant  application  to  a  height  of  8 
feet.    Dosage:    about  2  Imperial  gallons  per  tree  capable  of  bearing  Uo 
boxes.    Pressure  15O  po\inds.    Disc  aperture  ~^/6h. 

2.  Summer  Sprays 

Two  orchards.  6  acres,  6  or  8  tree  plots,  generally  duplicated. 
Check  plots  immediately  adjoined  each  experimental  plot.    One  orchard 
four  cover  sprays,  the  other,  five.    Dosage:    about  1  Imperial  gallon 
per  box  of  maximum  crop  per  application.    Checking:    ^00  apples  per  tree 
including  dropped  fruit,  random  sampled.    Variety:    Mcintosh.  Residue 
determinations  not  yet  available. 


HBSULTS  OF  THOMK  SPRAY  APPLI0ATIOH3 

1.  Fifteen  gallons  distillate  oil  (38  S.S.U.  Vis.  100° F. )  and  7 
pounds  ^0^  dinltro-o-cresol  per  100  gallons.    Noticeably  less  effective 
than  20  gallons  distillate  with  same  amount  dlnltrocresol. 

2.  loiportance  of  type  and  quantity  of  emulsifier  has  been  emphasized 
in  both  experimental  and  commercial  applications.    When  quantity  of  sodltim 
lauryl  sulfate  emulsifier  Increased  from  1.25  pounds  to  2.5  pounds  per  100 
gallons  and  used  as  paste  (DUPONOL  W.A.)  Instead  of  powder,  mortality  of 
larvae  decreased  from  about  80^  to  305^»    (Trunk  spray  emulsions  evidently 
shotild  have  minimum  stability.) 

3.  Addition  of  oleic  acid  5^*  appeared  to  Increase  considerably 
effectiveness  of  distillate-dinltrocresol  mixtiure, 

U,         Ten  different  petroleum  fractions  have  been  applied  for  four  successive 
years  at  100^  concentration  to  same  apple  tree  trunks.    Lightest  fraction 
(stove  oil,  32.  S.S.U.  Vis.  lOO^F. )  has  been  moat  injurious;  heaviest 
fraction  (dormant  oil  220  S.S.U.  Vis.  100  F. )  least  injurious.    All  trees 
that  received  stove  oil  now  dead  but  those  that  received  heavy  dormant  oil 
show  little  injury.    Solution  of  2i»  dlnltrocresol  in  petrole\am  has  slightly 
Increased  injury,  k%  definitely. 
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RESULTS  OF  SUliMER  SPRAY  APPLICATIONS  i 

Table  I 

DDT  spray  Mixtures  and  Infestations  at  Harvest 
(Experimental  Plots  should  be  compared  with  adjoining  check  plots) 

Orchard    A  %  Wormy  

Plot    im  Stung  By  ^lots  Mean 


Chock      Cryolite  4  lb. 

14 

8^ 

25r« 

28.8 

Casein  0,5  oz. 

23 

8.1 

Lime         4  oz-^ 

DDT  Tech;            Of25  lb. 

15 

5*5 

57-3 

62. o 

Acetone                  1  pt. 

24 

4.0 

68.4 

Casein                   2  oz. 

Ammonia  28^       0.4  oz. 

, 

Same  but  with  added  dicyclohexylamine 

16 

3-1 

51.4 

57.6 

salt  of  dinitrocyclohexylphenol 

25 

3»o 

o3.9 

5  oz.  (DN  111-1.5  lb.) 

Check    Cf.  plot  14, 

17 

8.3 

25.3 

33.3 

26 

11.2 

41.9 

DDT  Tech.  0.25  lb. 

18 

5»3 

40.9 

42.8 

VEL5IC0L  A.R.  60       0.5  pt. 

27 

9.4 

44.8 

Stove  oil  (32  S.S.U.  Vis.  lOO'^F.)  0.5  gO. 

Sodium  lauryl  sulphate  20^    4  oz . 

(DUPONOL  ¥.A.  PASTE) 

Same  but  summer  oil  (65  S.d.U.  Vis.  100''r.,19 

6.3 

38.6 

35.8 

75/^  U.R. )  substituted  for  stove  oil. 

28 

8.2 

33.0 

Check    Cf.  plot  14. 

20 

7.5 

34.5 

38.2 

26 

11.2 

41.9 

Orchard  B 

DDT  17^,  Nicotine  1%  3  lb.  1       3.8  2.1 

(Proprietary"B.L.  155"  formulation) 

Check      Cryolite  (natural) 4  lb.  2      I3.6  8.4 

Bunker  oil  (65  S.S.U.  Vis,  100°F.)  1  pt. 

Monoeths-nolamine  oleate    1  oz. 


DDT    20^  (G5SAR0L  A.K.  20)    2,5  lb.  6  6.0 

Check      Cf.  plot  2.  5  17.3 


2.3 
12*6 
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Table  It 

Lead_Arsenat e_ft_ Cryolite  Spray  liixtures  Ik  Infestations 
at     Hai^est » 

Materials  per  100  imp,  gal.  Plot         %  Stimg         %  Wormy 

Lead  arsenate  4  lb.  7  7»7  36.7 

Casein  0,5  oz. 
Lime        4    oz , 

Cryolite  (Canadian  micronized  )  4  lb.  "  8  (adjoin-  5»7  22.9 

Casein  0.5  oz.  ing  7) 

Lime      4      oz . 

Same  but  added  ammoniiim  salt  of  dinitro- 

cyclohexylphenol  5  oz.  9  3*9  17 -0 

SH»me  but  added  dicy jlohexyl^'nine  salt  of 

dinitrocy jiohexylphenol  5  oz,  -^0    .  22,4 

("DN  iir*  1.5  lb.) 

Check    Cryolite  (natural)  4  lb.  11  5.7  l8.2 

Casein  0.5  oz. 
Lime      4  oz  o 


Table  III 

otine  Spray  Mixtures  and  Infestations  at  Pfeirvest 

Q^^^^^^    ^  i  Wormy 

Materials  per  100  imp_;_  gal.  Plot    %  Stung  By  plots  Mean 

Bentonite  (Mississippi  FILTROL  XllO)  4  lb. 
Nicotine  sulphate  A0%      9 '5  oz» 
Summer  oil  (65  S.S.U,  Vis,  75^  U.R.)  0,5  gal- 
Monoethanolamine-  tall  oil  soap         0»25  lb» 

Check      Cf,  Table  I,  plot  14 » 


Same  as  plots  12  and  21  but  residual  petroleum 
i.e.,  bunker  oil  (100  b.S.U.  Vis,  100^  F.,5/^ 
U.R.  A.O.A.C.)  in  place  of  suunmer  oil. 

Check      Cfo  Table  I,  plot  14. 


12 

3.5 

25.1 

30.8 

21 

4.0 

36.2 

11 

5.7 

18.2 

26.3 

20 

7.6 

34.5 

13 

2.2 

18.7 

24.2 

22 

4.7 

29.8 

14 

25.8 

28.8 

23 

8.1 

31.8 
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jm  ?cray 

(Table  III  continued)  Plot    1<,  St\mg  By  Plots  Mean 

Nicotinyl  zinc  fluosilicate  25?^  -  bentonite  29       4.3  36.2 

75fo    -  3 

Summer  oil  (65  S.S.U.  Vis.  100  F., 75^  U.R.) 
0.5  gal. 

Monoethanolrnune-tall  oil  soap  0.25  lb. 

Cherk      Cf.  Table  I,  plot  14.  26      11.2  41,9 


Orchard  B 

p-ntonite  (Mississippi,  FILTROL  XllG)  4  lb.  3  1  A  17.2 
Nicotine  sulphate  40/^  9*5  oz» 

Residual  petroleum,  bunker  oil  (65  S.S.U. 

Vis.lOO°F.,  %  U.R.  /i.O.A.C.)  0.5  gal. 
Monoethanolamine-tall  oil  soap    0.25  lb. 

Check    Cryolite  (Naturall4  lb.  2        13,6  8.4 

Bunker  oil  {<^5  S.S.U.  Vis.)  1  pt, 
Monoethanolamine  oleate  1  oz. 


Table  IV 

Xanthone  Spray  iilixture  and  Infestation  at  Harvest 

Materials  per  100  imp,  gal.  Plot       %  Stunp;         ^  Wormy 

Xanthone  (GENICIDE)*    2  lb.  4  8,8  9.4 

Stove  oil  (32  5.S.U.  Vis.  lOO^F. )  1  qt. 
Monoethanolaraine  oleate  0.25  lb. 
Zinc  sulphate  (23^  Zn.)    1.5  oz. 

Check    Cryolite  (Natural)    4  lb.  5  17.3  12.6 

Bunker  oil  (65  S.S.U.  Vis-IOO^F.)  1  pt. 
Monoethanolamine  oleate  1  02. 

*    Last  3  covers  only;  first  2,  cryolite  4  lb.,  casein'-liia©  2.5  oz. 


EFFECTS  OF  SPRAY  MIXTURES  ON  ORCHARD  MITES, 

1.  DDT    -    Most  formulations  caused  marked  increase  in  infestations  of 
Pacific  mite  (Tetranychus  pacificus  Mc8.),  less  pronounced 
increase  in  infestations  of  European  red  mite.    Greatest  in- 
crease occurred  with  spray  mixtures  that  contained  greatest 
amount  of  DDT  (GESAROL  A.K.  20  a4  0.5  lb.  DDT  equivalent  and 
DDT-BLACK  LEAF  155  mixture  at  similar  DDT  concentration). 
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Foliage  of  Mcintosh  trees  that  received  five  such  applications 
virtuc^lly  ruined  by  Pacific  mite  by  end  of  August  and  over  50/^ 
of  crop  lost  froii'i  small  size,  poor  colour,  prematurely  dropped 
fruit,    addition  of  suimier  oil  0.5  gal«  to  DDT  resulted  in  fewer 
mites  and  fairly  satisfactory  foliage  condition. 

2 .  DDT-  Dicyclohexylamine  salt  of  Dinitrocyclohexylphenol  (DN  111) . 

Where  "DN  111"  used  with  DDT  in  all  applications  at  5  oz.  active 
ingredient  per  100  iinp.  gal.  foliage  not  measurably  affected  by 
either  Pacific  mite  or  European  red  mite. 

3.  Xanthone,  GSKICIDE  at  2  lb.  per  100  imp.  gal.  in  last  3  cover  sprays 

produced  excellent  foliage  practically  free  of  both  species  of 
mites  and  excellent  fruit. 


SPRAY  INJURY 

1)  un  unusual  type  of  foliage  "scorch"  occurred  when  I^cific  mite  became 
numerous  on  DDT  plots.    This  injury  more  pronounced  than  anything 
heretofore  associated  with  mite  attack. 

2)  Only  slight  yellowing  of  primary  leaves  attributable  to  their  being 
sprayed  throughout  the  season  with  DDT-summer  oil.    No  sign  of  injury 
where  0DT  used  at  twice  the  concentration  (o.5  lb.)  without  oil, 

3)  No  injury  observed  from  four  applications  residual  petroleum  (bunker 
oil)  100  S.S.U.  Vis.,  at  0.5  gal.,  nor  from  fiv§  applications  residual 
petroleum  65  S.S.U.  Vis,  at  0.5  gal.    Resultant  fixed  nicctine  spray 
deposit  from  the  more  viscous  oil,  however,  somewhat  sticky,  dark 
brown  in  colour  and  difficult  to  remove  by  wiping.    No  residue  diffi- 
culty from  65  S.S.U.  Vis.  bunker  oil. 

4)  No  foliage  or  fruit  injury  observed  from  4  applications  nicotinyl  zinc 
fluosilicate  25;^,  3  lb.  and  summer  oil  (65  S.S.U.  Vis,,  75^  U.R.) 

0.5  gal. 
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CAHADA,  (Ontario) 

W.  G,  Garlick,  T.  Anastrong  and  W.  L.  Putman,  Dominion  ^'ntomological 
Laboratory,  Vineland  Station,  Ontario. 

I .  Seasonal  Conditions  and  Status  of  Codling  Moth  ]jif estations  During  1945 

In  tlie  areas  most  subject  to  codling  moth  injury  there  was  an 
extremely  light  and  patchy  apple  crop,  and  the  pear  crop  -was  almost  a  complete 
failure.    A  small  carry-over  from  1944  gave  rise  to  moths  which  began  emerging 
ten  days  later  than  the  previous  season.    Cool  and  wet  vreather  slowed  up 
developaent  and  the  first  generation  moths  did  not  show  up  until  the  second 
week  in  August,    The  per  cent  of  first  generation  larvae  transforming  was  the 
lowest  in  five  years,  nearly  SO^/a  below  that  of  1944  which  was  the  lowest  previously 
in  the  five  years .    In  general  good  spraying  gave  good  control  but  in  any  case 
there  was  a  ready  market  for  almost  any  kind  of  apple. 

II.  Studies  on  Codling  Moth  Biology  or  Behaviour 

Biennial  Habit  -  Larvae,  collected  in  1943,  that  did  not  give  xise 
to  moths  in  1944,  yielded  21  moths  in  1945.    These  moths  emerged  over  a  20  day 
period  and  were  comparatively  earlier  than  1944  collected  material.  It  is  of 
interest  to  note  that  from  the  original  larvae  collected  in  1943  a  single  moth 
lefflerged  on  September  5,  1944. 

Codling  Moth  on  Pears  -  In  a  local  pear  orchard  moths  emerging  froiti 
overwintering  larvae  appeared  two  to  three  weeks  later  than  those  in  a  comparable 
apple  orchard.    The  appearance  of  fruit  injury  in  pears  during  August,  previously 
considered  to  be  due  to  the  second  brood,  was  in  reality  caused  by  the  late 
emerging  first  brood  of  moths. 

III.  Results  of  Control  Experiments 

Orchard  Tests 

All  amounts  of  materials  are  given  for  100  Imperial  gal,  (120  U.S.  gal.) 
DDT  used  -  Geigy,  Gesarol  AK:-20  or  AK-40 .    Ciuantities  used  are  stated  as 
amounts  of  actual  DDT. 

Orchard  A 

Consisted  of  9^  mature  trees  (Mcintosh  and  Spy)  and  received  3 
covers  of  lead  arsenate  3§  lb.  plus  l^b  sinraner  oil  in  second  and  third.  Half 
the  orchard  (the  wormier  section  in  1944)  received  in  addition  4  oz.  DDT.  There 
was  practically  no  crop  so  all  harvestdd  apples  were  counted. 

No .  Apples    jo  Clean   jo  Beep    jo  Stings 

Mcintosh,  no  DDT  2183  65.6  9.4  25.0 

"  4  oz.  DDT  1080  73.9  8.1  18.0 


Spy,        no  DDT  1865  40.0         26.8  33.2 

"         4  oz.  DDT  1800  65.6         16.4  18.0 
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Qrcliard  B 

This  small  orchard  of  mixed  varieties  vjas  divided  into  plots  1,  2, 
3  and  4.    Plot  4,  consisting  of  half  the  orchard,  received  no  codling  moth 
sprays.    Plot  3  adjoined  plot  4  and  was  therefore  subject  to  an  overflow  of 
moths  from  plot  4.    Owing  to  a  serious  scab  situation  plots  1  to  3  received 
COGS  2  lb.  and  lime  2  lb.  in  covers  one  to  three,  and  COGS  1  lb.  and  lime  1  lb. 
in  fourth  cover.    Spray  dates  of  covers  were  June  6  and  23,  July  6  and  20. 
frequent  heavy  rains  prevailed. 

Plot  1  -  Lead  arsenate  2  lb . ,  DDT  4  oz .  in  all  four  covers ,  plus  ly'o  summer 

oil  in  covers  two  to  four. 
Plot  2  -  DDT  1  lb.  in  all  four  covers. 

Plot  3  -  DDT  8  oz.  in  all  four  covers,  plus  summer  oil  lyo  in  covers  two 
to  four. 

Plot  4  -  Check,  no  codling  moth  sprays. 


Results  given  below  vrere  taken  from  three  Ontario  trees  per  plot,  and  include 
all  drops. 


Plot    No.  Apples   ^6  Clean   y.?  Deep   %  Stings 


1 

4148 

69.4 

17.0 

13.6 

2 

5615 

65.7 

19.9 

14.4 

3 

4278 

74.9 

15.1 

10.0 

4 

7260 

13.2 

66.6 

20.2 

Orchard  G 

Two  plots  v/ere  set  up  in  a  large  commercial  orchard  where  the 
codling  moth  has  been  generally  satisfactorily  handled  by  the  regular 
recommendations  of  oil  and  lead  arsenate.    A  fixed  copper  (COGS)  fungicide  wtfs 
used. 

Plot  3  -  Covers  one  and  three,  DDT  1  lb.,  covers  two  and  four  lead  arsenate 

3^  lb.  summer  oil  lyb.    Grower  sprayed,  supervised. 
Plot  4  -  DDT  8  oz.  in  all  four  covers,  plus  s\2mmer  oil  l-;o  in  covers  two  to 

four.    Grower  sprayed,  supervised. 
Plot  5  -  An  oil  and  lead  arsenate  schedule.    Grower  sprayed,  not  supervised. 

Spray  dates  -  June  7,  19,  28,  and  July  9. 

The  harvested  crop  of  fo\ir  liclntosh  trees  per  plot  was  examined. 


Plot    No.  Apples    %  Cleem.   'fo  Deep   jo  Stings 


3 

4815 

85.9 

7.4 

6.7 

4 

5570 

91.8 

4.6 

3.6 

5 

4271 

61.9 

14.8 

23.3 
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Notes  on  other  effects  from  DDT 

European  red  mite  -  vaas  not  a  factor  in  any  orchard  this  season. 

Injury  -  none  apparent  in  any  plot  in  any  orchard,  either  to 
foliage  or  fruit. 

Residue  -  two  analysed  samples  from  orchard  B,  plot  2  gave  average 
DDT  residue  on  fruit  2.6  p. p.m.    There  vjas  a  rainfall  of  13.82  in.  betv/een  the 
last  cover  and  harvest,  and  6.57  in.  fell  in  the  period  first  cover  to  fourth 
cover,  a  total  in  the  whole  period  of  20.39  in.  - 

.affect  on  honey  bees  -  a  single  hive  of  bees  remained  under  one  of 
the  trees  in  plot  2,  orchard  B,  all  season.    On  July  20,  at  time  of  fourth  cover 
the  flowering,  buckwheat  cover  crop  was  sprayed  over  a  fairly  wide  area  v/ith 
DDT  1  lb.  in  100  gal.  in  addition  to  drip  etc.  from  the  regular  sprayings. 
Again  in  early  August  an  area  of  approximately  1000  sq..  ft.  round  the  hive  was 
sprayed  vxith  the  same  mixture.    Not  more  than  five  or  six  dead  bees  at  a  time 
were  ever  noted  in  front  of  the  hive.    The  colony  remained  strong  all  season, 
no  injury  to  brood  was  detected,  and  a  good  yield  of  honey  (with  high  percentage 
of  buckwheat)  was  obtained  from  the  colony. 


Laboratory  Tests 

DDT  and  Hexachlorocyclohexane  (666)  against  newly  hatched  larvae. 

Methods  -  Procedure  was  essentially  the  same  as  that  described  in  last  year's 
report.  Part  1,  p.  109.    Wealthy  apples  were  used  throughout.    A  check  lot  of 
te%  fruits,  run  along  with  each  day's  tests,  was  used  as  a  basis  for  calculating 
the  efficiency  of  the  sprays  according  to  Abbott's  formula, 

A.    Tests  vfith  Hexachlorocyclohexane  (666) 

Hexachlorocyclohexane,  also  knovm  as  benzene  hexachloride  or  666, 
xms  tested  in  comparison  with  DDT  (aerosol  grade,  99)^  para -para  isomer).  The 
materials  used  v/ere  the  pure  gamma  isomer  of  666,  and  crude  666  containing 
approximately  lO-l^o  gamma  isomer,  both  being  obtained  from  Imperial  Chemical 
Industries,  iilngland.    They  vrere  ground  for  15  hours  in  a  ball  mill  along  with 
pyrophyllite  as  a  diluent  and  small  q^uantities  of  either  Orvus  or  lignin  pitch 
as  a  disperser.    A  mixture,  ground  by  the  manufacturers,  of  20^  crude  666  in 
gypsum  was  also  tested. 

Pure  gamma  666  was  distinctly  more  toxic  than  DDT.    Crude  666 
appeared  somewhat  less  effective  trxan  would  be  expected  from  its  garacia  content, 
but  this  may  possibly  have  resulted  from  the  large  amount  of  inert  material 
used  in  processing  it.    The  average  efficiency  of  the  different  materials  is 
given  in  Table  1. 
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Table  1.    Relative  Toxicity  of  666  and  DDT 


Toxicant 

DDT 
(99^/0  pure) 


Amt.  per 
100  gal. 


0.25  lb.      DDT  10% 
Orvus  3,0 


Pyrophyllite  87-/o 


G€urana  666     0.25  lb.      Gamma  666  lOyi 

Orvus 

Pyrophyllite  87/0 

DDT  0.50  DDT  lO^o 

Orvus  ^/o 
Pyrophyllite  87'/o 

Gamma  666     0.50  lb.      Gamma  666  10>b 

Orvus  3«b 

Pyrophyllite  87/o 

Crude  666      2.50  lb.      666  10>o 
fgamraa  equiv.  0.275  Ib'^  Lignin  pitch  5yj 

Pyrophyllite  87-/o 

Crude  666      5.00  lb.      666  20^/^ 
(gamma  equiv.  0.b50  Ibl^  Lignin  pitch 

Pyrophyllite  77/o 

Crude  666      5.00  lb.      666  20% 
(gamma  equiv.  0.550  lb)  Gypsum  80^% 


No.  Average  fo 

Tests  Efficiency 

3  60.1 


73.6 


80.0 


93.3 


58.4 


82.2 


87.9 


B.    Comparison  of  DDT  Formiilations 


Each  individual  t3st  was  run  in  duplicate,  one  series  of  unsprayed 
apples  being  used  to  test  the  toxicity  of  the  fresh  deposit  while  the  duplicate 
.-•as  artificially  "weathered"  the  day  after  spraying  to  determine  the  persistence 
of  the  residue.    The  third  day  after  the  fruit  v/as  sprayed,  eggs  were  placed  on 
both  washed  and  unvreished  fruits  which  were  then  incubated  in  the  usual  manner. 


To  "vreather"  the  deposit,  the  racks  of  fruits  were  placed  in  a  device 
which  carried  them  at  constant  speed  between  the  spray  conss  of  two  nozzles 
which  were  connected  with  the  laboratory  water  supply  through  a  pressure - 
regulating  device,    a^ach  rack  was  passed  three  times  through  the  spray  of  water, 
being  allowed  to  dry  after  each  treatment. 
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Because  of  day-to-day  variations  in  the  general  level  of  establishment, 
only  tests  run  on  the  same  day,  or  same  series  of  days,  are  comparable.  Such 
comparable  tests  are  grouped  together  and  separated  by  lines  in  Table  2, 

Micronized  DDT,  50^  pyrophyllite  ^no  disperser  added)  supplied  by  Dr.  C.  H. 
Hadley  of  the  U.S,B.E.P,Q.  laboratory  at  Moorestoum,  N.J,,  was  compared  with 
the  Geigy  Company's  proprietary  Gesarol  AK:-40  (405b  DDT)  at  0.25  and  0.50  lb. 
per  100  gal.    At  the  lower  rate  the  micronized  DDT  was  more  effective  in  the 
fresh  condition,  but  there  was  praetica3J^  no  difference  in  the  residual  toxicity 
of  the  two  preparations  after  washing.   At  the  0,50  lb.  rate,  Gesarol  AK-40  was 
ossentia3J.y  equal  to  the  micronized  DDT  both  as  a  fresh  deposit  and  also  after 
washing.    In  view  of  the  difficulty  in  getting  the  micronized  material  to 
disi>erse  in  water,  Gesarol  AE:-40  mast  be  considered  superior  for  practical  use. 

The  addition  of  Orvus  (30^  sodinm  lauryl  sulphate)  at  0,2  lb,  per  100  gal, 
to  aid  dispersion  of  micronized  DDT  had  no  obvioiis  effect  on  the  fresh  de^wsit 
but  greatly  reduced  its  resistance  to  weathering.    It  is  i>ossible  that  a  smaller 
amount  of  Orvus  could  be  used  for  dispersion. 

Because  of  an  accident  and  scarcity  of  eggs  it  was  not  possibly  to  run  full 
series  of  tests  in  uriiich  either  Orvus  or  blood  albumin  (Canada  Packers*  Soluble 
Blood  Meal)  at  0,2  lb.  per  100  gal.  were  i^ed  with  (Jesarol  AK-40.  Averages 
therefore  cannot  be  given  but  data  from  individual  tests  are  given  in  Table  3. 
The  effect  of  Orvus  was  not  i)articularly  evident  but  blood  albumin  greatly 
reduced  toxicity,  particularly  of  the  washed  deposit. 

On  another  series,  (Table  2)  blood  albiimin  even  at  the  low  rate  of  0.07  lb. 
also  greatly  lowered  the  efficiency  of  the  spray.    In  the  same  series  calcium 
caseinate  (25  parts  casein,  75  parts  hydrated  lime)  at  0.125  lb.  per  100  gal. 
also  reduced  considerably  the  toxicity  of  Gesarol  AK:-40,    This  was  essentially 
the  same  as  the  casein-lime  adjuvent  used  with  lead  arsenate  in  British  Coltimbia 
except  that  the  lime  content  was  somei^t  less. 

An  0.5^  emulsion  of  summer  oil  (Imperial  Markol  HX,  vise.  75-85  SSU,  UR  96%) 
increased  the  initial  toxicity  of  Gesarol  AE-40,  but  had  no  effect  in  increasing 
persistence  of  the  deposit.    This  was  quite  contrary  to  expectations. 

The  conclusion  from  all  tests  was  that  Gesarol  AK-40  is  a  very  efficient 
foim  of  DDT  with  marked  resistance  to  weathering.    The  addition  of  spreaders 
or  other  supplements  had  little  effect  or  else  reduced  the  persistence  of  the 
dopo0it, 

C,    Effect  of  DDT  and  Hexachlorocyclohexane  on  Adult  Codling  Moths 

When  codling  moths  were  placed  in  battery  jars,  in  an  insectary, 
with  twigs  sprayed  with  Gesarol  AK-40  2^  lb.  (DDT  1  lb.)  per  100  gal.,  females 
died  within  an  average  of  6.6  days  as  compared  with  14,3  days  in  the  checks,, 
and  were  usiially  helpless  for  1  to  3  days  before  death.    An  average  of  6.5  eggs 
was  laid  per  femeQ.e  in  the  treatments  and  57.5  in  the  checks. 


-  127  - 


In  another  test  TOiiere  the  tvags  were  sprayed  with  50fo  DDT  micronized  in 
pyrophyllite ,  average  longevity  of  fe^riales  in  treatments  and  checks  was  5.5  and 
12.5  days  respectively,  and  average  egg  production  1.9  and  28.8  respectively. 
As  the  moths  were  from  a  different  source,  this  experiment  cannot  be  compared 
directly  with  the  preceding  one,  but  the  micronized  DDT  in  pyrophyllite  appeared 
to  be  somevifhat  more  rapid  in  its  action  than  Gesarol  AK-40. 

VHien  twigs  with  a  dry  deposit  of  Gesarol  AK-40  were  washed  three  times  in 
an  "artificial  rain"  machine,  the  effectiveness  of  the  spray  was  considerably 
reduced,  average  female  longevity  being  7.0  days  compared  with  10.6  days  for 
the  unsprayed  checks,  while  egg  deposition  was  actually  greater,  33.2  and  28.7 
eggs  per  female  respectively.    Jhen  the  twigs  were  not  washed,  they  appeared  to 
retain  their  full  toxicity  for  at  least  three  days  after  being  sprayed. 

666  (hexachlorocyclohexane)  was  used  in  the  form  of  20p/o  of  the  refined 
material  (about  30^^  gamma  isomer)  ground  in  pyrophyllite,  sprayed  at  the  rate  of 
1  lb.  per  100  gal.    Adult  female  codling  moths  placed  in  battery  jars  with 
twigs  sprayed  the  same  day  (but  dried  before  being  used)  died  within  an  average 
of  3.5  days  without  producing  any  eggs;    vdth  twigs  sprayed  one  day  previoTisly 
they  lived  11.7  days  and  averaged  55.8  eggs.    In  the  checks  the  females  lived 
14.3  days  and  averaged  57.5  eggs.    Lack  of  codling  moths  prevented  further  tests 
with  666,  but  later  work  with  oriental  fruit  moths  had  a  direct  bearing  on  the 
codling  moth  investigations  and  is  given  below. 

Against  oriental  fruit  moths  a  fresh  (dry)  deposit  of  666  on  twigs  in 
battery  jars  gave  complete  mortality  within  one  day;    a  day-old  deposit  was 
somewhat  slower  in  action.    Complete  mortality  within  one  day  was  also  secured 
in  a  battery  jar  containing  a  freshly  sprayed  twig  vriien  the  moths  were  confined 
within  a  screen  cage,  so  that  they  could  not  come  in  contact  with  the  spray 
deposit;    and  also  when  a  strip  of  sprayed  cloth  enclosed  in  a  screen  cylinder 
was  placed  in  a  jar  with  moths  and  an  unsprayed  tv/ig.    A  gaiize -topped  salve  tin 
containing  dry  refined  666  placed  in  a  jar  reduced  the  average  longevity  of 
females  to  4  days  as  compared  mth  8.8  days  in  the  checks. 

On  the  other  hand,  in  wire  screen  cages  666  residues  up  to  5  days  old  on 
sprayed  twigs  did  not  significantly  alter  the  longevity  of  oriental  fruit  moths. 
Females  in  the  cages  viith  fresher  deposits  actually  laid  considerably  more  eggs 
than  in  the  corresponding  checks,  but  as  oviposition  was  generally  erratic  in 
the  experiment  this  result  may  have  been  coincidental. 

In  conclusion,  DDT  residues  on  foliage  are  very  toxic  to  adult  codling 
moths,  reducing  both  longevity  and  oviposition  to  a  great  extent.    The  efficiency 
of  the  residue  against  adults  is  rather  easily  reduced  by  rains,  apparently  more 
rapidly  than  the  deposit  on  the  fruit  loses  its  effectiveness  against  the  larvae. 

Fresh  residues  of  666  give  off  vapours  which  are  highly  toxic  in  relatively 
confined  spaces  but  would  probably  have  little  or  no  effect  under  orchard 
conditions 
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Table  2.    Laboratory  Tests  of  DDT  against  Newly  Hatched  Codling  Moth  Larvae 

No.  of  'jo  Efficiency 

Materials  per  100  gal.  Replicates     Fresh  Washed 


DDT  0.<&o  Id .  ^micronizecij 

4o 

Same  plus  Orvus  0.2  lb. 

3 

76.4 

21.6 

DDT  0.25  lb.    (as  Gesarol  AK-iO) 

5 

57.8 

46.5 

DDT  0.5  lb.  (micronized) 

4 

89.7 

64.3 

Same  plus  Orvus  0.2  lb. 

4 

91.2 

41.7 

DDT  0.5  lb.     (as  Gesarol  AK-iO) 

4 

87.2 

63.2 

DDT  0.5  lb.    (as  Gesarol  AK-40) 

4 

56.1 

50.4 

Same  plus  blood  albumin  0.07  lb. 

4 

47.0 

28.6 

Same  plus  calcium  caseinate  0.125  lb. 

4 

50.0 

34.6 

( =  casein  0.5  oz.) 

DDT  1.0  lb.    (as  Gesarol  M:-40) 

4 

84.4 

76.7 

Same  plus  Markol  HX  oil  0.5  gal. 

4 

92.4 

72.8 

Calcium  caseinate  emulsifier  1  oz. 


Table  5.    Laboratory  Tests  of  DDT  against  Newly  Hatched  Codling  Moth  Larvae 


Date 

^  Efficiency 

Materials  per  100  gal. 

Sprayed 

Fresh 

Washed 

DDT  0.5  lb.     (as  Gesarol  M:-40) 

May  31 

66.0 

53.1  . 

May  31 

55.7 

50.8 

June  5 

72.3 

66.2 

June  5 

June  7 

91.0 

Same  plus  Orvus  0.2  lb. 

May  31 

59.2 

43.2 

May  31 

57.1 

June  5 

65.6 

61.8 

June  5 

61.1 

59.5 

June  7 

87.4 

75.7 

Sa  me  plus  blood  albumin  0.2  lb. 

May  31 

11.3 

May  31 

8.1 

June  5 

50.5 

35.6 

J\me  5 

61.0 

37.5 

June  7 

54.2 

15.5 
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▲USXSALIA 

J.  Nicholson,  DlTlsloa  of  XeonoBle  InttBology,  Coimell  for 
Scientific  and  Industrial  Hessarch,  Canberra  City,       C.  T. 

CODLIHG  MOTH  (Cydia  poaonella)  COIIHOL  TBSTS  1/ 
Seasons  1937-3«.  1938-39.  1939-^. 


Season  1937-38 

following  on  the  tests  carried  out  during  the  season  193^37  on  the 
orchard  of  Messrs.  Oag  Bros.,  Farm  ^20,  Yanco,  it  vas  decided  to  continue 
this  work,  in  part,  during  the  1937-38  season.    These  tests  were  carried 
out  on  the  farm  of  Mr.  X.  Ison,  Wamoon. 

▲s  mentioned  in  report  for  season  193^37        ^te  of  the  last  cover 
spray  was  3/2/37  and  the  fruit  was  not  picked  until  7/V37*    Baring  this 
period  (3/2/37  to  7/V37)  "Oth  activity,  as  indicated  by  lure  traps  and  by 
nuaber  of  late  entries  of  grubs  at  tine  of  harvesting,  was  fairly  pronounced. 
It  is  ay  opinion  that  if  another  cover  spray  had  been  applied,  say  towards 
the  end  of  February,  better  resxilts  would  have  been  obtained.    It  was  decided 
that  dxiring  the  1937-38  season  the  application,  or  otherwise,  of  late  cover 
sprays  would  depend  upon  moth  activity,  as  indicated  by  lure  traps  in  the  field. 

The  following  spray  programmes  were  included  in  the  tests; 

(l)  Lead  arsenate  3  1^>  to  100  gallons  plus  Calcium  caseinate 

spreader  B  oz.  to  73  gallons  in  the  "calyx"  and  all  "cover"  sprays. 

H.B.    On  23/11/37*  after  the  second  cover  spray  had  been  applied, 
10  lb.  of  Thioz  were  fornratrded  from  Head  Office  with  the  request 
that  it  be  tested  out  again  this  season.    It  was  stated  that  the 
aanufactxirers  had  hopes  that  this  batch  of  Ihiox  would  prove  to 
be  acre  stable  than  the  lot  tested  out  in  the  1936-37  season. 

It  was  decided  to  use  the  Thiox  (IQxlodiphenylaBine  or  Fheno- 
thlazine)  at  the  rate  of  3  lb.  to  100  gallons  in  the  reaainlng 
cover  sprays,  i.e.  the  3rd,  Uth,  ^th  and  6th.    Needless  to  say, 
this  was  a  somewhat  unsatisfactory  coaiproaise  but  was  due  entirely 
to  the  firm  handling  this  material  not  forwarding  same  earlier. 

(2}  Ihe  standard  programme  as  recommended  by  the  Department,  namely: 

Lead  arsenate  3  lb.  to  100  gallons  plus  White  Oil  1:100  in  2nd,  3rd  and 
kth  cover  sprays.    Calcium  caseinate  spreader  8  os.  to  7^  gallons  in 
"calyx"  and  other  "cover"  sprays. 

(3)  liMcl  arsenate  3  lb.  to  100  gallons  plus  Calcium  caseinate  I/2  lb* 

to  73  gallons  in  calyx,  1st  and  2nd  cover  sprays,  followed  by  Vhite 
Oil  1:100  plus  Nicotine  sulfate  1:600  ia  remaining  cover  sprays. 


1/    Tests  conducted  in  New  South  Wales. 
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(k)  Lead  arsenate  3  1^*       100  gallons  plus  Calcitim  caselnate  l/2 

l"b,  to  75  gallons  in  csdyx,  Ist  and  2nd  cover  sprays  followed  "by 
White  Oil  IslOO  in  remaining  cover  sprays. 

(5)  Uasprajed  check  trees. 

Berger^s  Lead  Arsenate  was  nsed  f or  these  tests.  According 
to  the  Victorian  Department  this  brand  has  the  following  analysis: 


Percent  of  declared  active  constituents. 

Arsenic  peatoxide  ASgp^  Acidity  -  calculated 

calculated  on  dry  "basis.  as  Hi  trie  Dry  "basis. 

Total.    Water  Soluble 
31!"  150?  .25& 

Nepttine  White  Oil  containing  8^^  White  Mineral  Oil»  Neptune  calcitua 
caselnate  and  "Britnico"  nicotine  sulfate  containing  kO%  nicotine  were 
also  used. 

The  thiox  was  supplied  by  Imperial  Chemical  Industries.    This  synthetic 
organic  material  is  a  stomach  poison  which  is  claimed  to  he  more  toxic  than 
lead  arsenate.    It  is  a  powder  readily  wetted  by  water  and  is  used  like  lead 
arsenate.    It  is  manufactured  by  heating  diphenylamine  with  sulfur. 

Spraying 

The  various  sprays  were  applied  %dth  a  power  spray  at  a  pressure 
varying  from  2^0  to  3OO  poimds  per  square  inch  using  long  rods  fitted  with 
medium  type  of  nozzles. 

The  trees  -  "Granny  Smith"  variety  -  I5  years  old  -  being  hig  trees 
required  at  least  6  gallons  of  spray  fluid  to  ensure  a  thorou^  coverage. 

following  are  the  dates  the  various  sprays  were  applied: 


Calyx  Spray   VlO/37 

First  Cover  Spray   2I/IO/37 

Second  Cover  Spray  .....  II/II/37 

Third  Cover  Spray    3/12/37 

Fourth  Cover  Sjpray  20/12/37 

Fifth  Cover  Spray   ..  17/  l/38 

Sixth  Cover  Spray   S/  2/38 


The  applications  of  these  sprays  were  timed  according  to  moth 
activity  as  indicated  by  lure  traps  located  in  this  block. 

r 

Orchard  Sanitation: 


1.  All  trees  in  this  apple  "block  were  examined  during  September 
for  overwintering  larvae  and  at  the  same  time  all  roiigh  bark  removed. 
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H.B.    Thar*  prored  to  'b«  a  haaTy  population  of  OTarvintarin^ 
gru^a.    Up  to  aa  aanj  aa  ^3  gru'ba  war  a  takan  froa  tha  tyaaa  of 
aach  traa  1"  to  2"  balow  ground  laral.    Mora  gruba  wara  takan 
for  1"  to  2"  'balow  ground  laral  than  on  tha  %diola  of  tha 
Bbore  ground  portlona  of  tha  traaa. 

Many  thousanda  of  gruta  wara  collectad.    It  la  of  intarest  to 
record  at  this  stctge  that  the  percentage  of  mothy    fruit  the  preTloua 
season  ranged  between  UO^  and  ^0%  according  to  tha  o%mer. 

2.  All  the  trees  in  tha  block,  with  tha  exception  of  tha  unaprayad 
check  trees,  were  handed  with  chemically  treated  hands  on  9/II/37.  The 
check  trees  were  banded  with  untreated  corrugated  cardboard  bands  and 
examined  weekly  from  9/^/37  on  until  end  of  seaaon, 

3.  Fallen  fruit  picked  up  and  examined  weekly. 
h.    Ho  "thinning"  of  crop  carried  out. 
Lay-out  of  Sxperimeot; 

The  fire  treatments  were  replicated  fiye  timea  uaing  two  tree  plots 
in  foTir  instances  and  two  single  tree  plots  for  the  remainder  on  the 
randomized  method  of  experimentation. 


Climatic  Conditions; 


MONTH 

SCBIEN  MXAI 
MAXIMUM 

scbhv  mean 

NIN. 

TEBRESTRIAL 
MSAH 

BAIN7ALL. 
No.  of  wet  days 

Points 

October 

53.1°'. 

49.5OP. 

7 

171 

November 

83.gor. 

5U.IOP. 

3 

57 

December 

62.3°'. 

56.6OP. 

5 

115 

January 

SSM7. 

6U.10P. 

55.l°y. 

k 

70 

Pebroary 

850?. 

61.507. 

5^.lop. 

k 

55 

March 

86.307. 

6o.7oy. 

53.9°'. 

1 

3 

Prom  the  time  of  the  calyx  spray  k/lO/jJ  up  till  time  of  har Testing 
17/ 3/ 3^        amount  of  rain  recorded  waa: 

October  l6g  pointa.  January  JO  point  a 

Novembar   57  points.  Pebroary  ....  55  points 

December  115  points.  Mareh   3  pointa 

making  a  total  of  kSS  pointa  racoriad  on  23  days. 
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Prom  22/12/37  lip  "to  1U/1/3S  very  hot  dry  conditions  prevailed 
throughout  the  Murrumfeidgee  Irrigation  Area.    The  ecreen  reading 
(raajciflvoai)  w®re  as  follows: 

22/12/77  -  96,  ^of.  2/1/38  -  9^.5®!*^ 

23'x,i/37  -  107®?.  10/1/38  =^  lOiop. 

2I*-.  1030F.  11/1/38  -  loi+op. 

5?  -  IO30P.  12/1/38     106. 50f.  • 

2fa/l.'/37  -  93.5oy.  13/1/38  -  95°!'. 

1/  1/38  -  ioi°p.  iVi/38  -  98.8OP. 


BESUIifS  

Eatio  of 


Trea-tE:©at 

Sound 

Grand 

Stings  to 

Fruit. 

"Stings" 

Infested 

Total 

Ilntrauaces 

(1) 

No. 

8.979 

1.33^, 

57^ 

10,887 

2.3  :  1 

.J 

82.^7^ 

12.26^ 

(2) 

Ho. 

6.1^16 

910 

255 

7.581 

3.6  :  1 

f> 

12.01^ 

3.36^ 

(3) 

No. 

7.561 

999 

8,807 

k,Ok  :  1 

85. 85^^ 

11.355^ 

2.Si 

ih) 

No. 

9.906 

1,2^U 

376 

11.526 

3.3  :  1 

% 

85.85^ 

10.98^ 

3.26^ 

(5) 

No. 

576 

195 

8,691 

9,^62 

0.022  ;  1 

1> 

6.87^ 

1.285^ 

9if85^ 

N.^B.    Ahov©  figures  include  "windfalls"  and  "harTested"  fruit. 


O'beervations; 

(1)    !Fae  high  temperatures  of  the  period  22/12/37  to  ik/l/'^S  caused 
nrach  sunscald  of  the  fruit  on  the  exposed  western  and  northern  aspects, 
especiallj  on  iit^avily  laden  trees  ^ere  leaf  growth  was  sparse  and  where 
lim'h^  yiBTB  bent  over  due  to  heavy  crop.    Even  the  fruit  on  the  unep rayed 
chert  showed  light  scald. 

Scalding  of  fr\ilt  sprayed  with  White  Oil  1:100  in  the  2nd,  3rd  and 
^th  cover  sprays  together  with  lead  arsenate  was  slightly  more  noticeable 
than  on  unsprayed  trees. 

Trsss  sprayed  with  Thiox  showed  the  most  sxmscald. 

NeS.    Thiox  was  only  used  in  two  cover  sprays,  namely  the 
third  cover  spray  applied  on  3/12/37  cover  spray  applied 

20/12/37  before  heat  wave.    I^thermore,  with  Thiox,  which  turned 
black  on  the  leaves  and  developing  fruit  several  days  after  applica- 
tion, the  sunscald  area  ultimately  turned  black  increased  in  size, 
and  in  many  instances  cracked.    Such  fruit  was  unmarketable. 
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Eussettlng  of  the  fruit  occurred  on  all  parts  of  the  tree  tdiere 
Thlox  was  used  as  happened  during  the  193^37  tests.    (See  Photos., 
December  Agric.  Oasette  1937 )• 

(2)  Where  Vlhite  Oil  1:100  plus  Nicotine  sulfate  1:600  vas  used  in 
the  3rd,  4th,  ^th  and  6th  cover  eprays  the  harvested  fruit  was  stained 
with  dark  patches  which  ims  in  my  opinion  ohjectionable. 

Trait  from  trees  which  received  White  Oil  1:100  alone  in  the 
3rd,  Uth,  5th  and  6th  cover  sprays  was  not  stained.    It  %fould  appear 
therefore  that  this  staining  was  due  to  the  nicotine  sulfate. 

(3)  Fruit  from  trees  sprayed  with  (a)  White  0^1  1:100  plus  Hicotin^ 
sulfate  1:600,  and  (h)  White  Oil  1:100  were  very  oily  to  handle  and  dial  in 
appearance  (besides  being  stained  in  case  of  (a)}  when  compared  with  fruit 
which  received  the  "standard"  programme.  This  dull  oil  film  was  very  hard 
to  remove.  Brushes  on  grading  plants  removed  very  little  of  this  oil  film 
or  the  "stain." 

Discussion: 

(1)  Considering  the  heavy  infestation  of  the  previous  season  (193^ 
37),  and  the  percentage  of  mothy  fruit  -  31,S^%  -  on  the  tmsprayed  trees, 
most  satisfactory  resiilts  were  obtained,  especially  %rith  spray  prograones 
Nos.  3-U~2,  and  1 ,  although  the  percentage  of  "stings"  was  relatively  higfa 
in  all  instances. 

The  percentage  of  sound  fruit  in  each  instance  closely  approximated 
one  another  -  82.^7^  ^or  the  lowest  and  S^.S^%  for  the  highest;  however, 
after  considering:    (a)  effect  of  spray  on  fruit  in  case  of  (l)  (Qiioz  (2) 
White  Oil  plus  Nicotine  sulfate  and  (3)  White  Oil  as  mentioned  under 
observations,  and  (b)  costs  in  case  of  White  Oil  and  Nicotine  sulfate,  it 
is  my  opinion  that  the  "standard"  programme  is  still  the  best  and  safest 
for  control  of  Codling  Moth. 

(2)  Until  Thiox  is  stabilized  and  so  oxidation  is  prevented  under 
atmospheric  conditions,  sxmscalding,  cracking  Eind  russetting  of  fmit  will 
result.    At  present  it  cannot  be  classed  as  a  "safe"  spray. 

(3)  There  is  very  little  appreciable  difference  between  the  results 
obtained  from  the  programmes  where  (a)  White  Oil  1:100  plus  Nicotine  sulfate 
1:600  and  (b)  White  Oil  1:100  were  used  in  the  3rd,  hth,  5th  and  6th  cover 
sprays.    On  these  results  the  addition  of  Nicotine  sulfate  to  White  Oil 
does  not  appear  necessary. 

{k)    The  question  of  "stings"  is  a  complex  one.    In  report  for 
1936-37  season  it  %rais  mentioned  that  the  blotched  effect,  i.e.  uneves 
coverage  obtained  when  lead  arsenate  and  white  oil  are  mixed,  could  possibly 
be  correlated  with  the  relatively  hi^  percentage  of  "stings"  and  that  this 
blotched  effect  may  be  overcome  by  the  addition  of  small  quantities  of  a 
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spreader  such  as  Calcium  osselnate.    In  these  tests  (1937-38)  CalciTxn 

caselnate  at  the  rate  of  8  oiinces  to  every  75  gallons  of  Lead  arsenate- 

White  Oil  spray  was  added.    The  hlotched  effect  vas  still  noticeable 

and  the  percent  of  "stings"  not  reduced.    Possi'bly  the  percentage  of  , 

"stings"  may  he  hound  lap  with  the  severity  of  othervise  of  the  "over-  \ 

wintering"  jpopulation,  ^ 

mSOHS  1938-39  and  1939-^0.  4 

Daring  the  two  seasons  referred  to  ahove  control  tests  were 
carried  out  using  miscihle  white  oil  at  the  rate  of  1:200  in  the  second,  ^ 
41  third  and  fourth  cover  sprays  in  combination  with  the  lead  arsenate  used 
at  the  rate  of  3  pounds  toev^ery  100  gallons. 

In  the  1938-39  tests  the  ahove  spray  programme  was  included, 

along  with  other  comhinations,  in  the  detailed  control  tests  using  two  | 

tree  plots  replicated  four  times  on  the  orchard  of  Mr.  S.  Ison,  Wamoon,  j 

Leeton.  | 

In  the  1939*-^0  season  a  coBiparative  control  test,  using  a  miscihle 

t^ite  oil  at  the  rate  of  (A)  1:100  and  (B)  1:200  in  the  second,  third  and  I 

foiirth  cover  sprays,  was  carried  out  on  the  block  of  Mr.-  D.  Letheven,  | 

Tivehought  Leeton.  ' 

Season  1938-39.  j 

She  following  spray  programmes  were  included: 

(A)  Lead  arsenate  3  Ih.  to  100  gal.  plus  White  Oil  1:100  in  the 
2nd,  ^rdit  and  4th  cover  sprays. 

(B)  Lead  arsenate  3  Ih.  to  100  gal.  plus  White  Oil  1:200  in  the 
2nd,  3rd  and  kth  cover  sprays. 

(C)  Lead  arsenate  3  lb.  to  100  gal.  plus  White  Oil  1:200  in  1st, 
2nd  and  3rd  cover  sprays.  , 

(0)    Lead  arsenate  3  lb.  to  100  gal.  plus  Fish  Oil  (De  Meric's) 
1  pint  to  75  g*l»  i»  Istt  2nd  and  3rd  cover  sprays. 

(S)    Un sprayed  check  trees. 

H.B.    In  the  "calyx"  spray  and  "cover"  sprays,  other  than 
mentioned  above.  Calcium  caseinate,  as  spreader,  was 
used  at  the  rate  of  10  ounces  to  every  100  gallons 
of  Lead  arsenate  spray.  1 


135- 


fhm  sprays  vsre  applied  on  the  following  dates: 

Caljx  spraj   l»^/lO/38 

First  coTor  spraj  2S/lO/38 

Second  coTer  spray   13/ll/3^ 

Third  coTor  spray    S/12/38 

Ibnrth  coTsr  spray   3/  1/39 

fifth  coTer  spray   4/  2/39 

Sixth  coTer  spray  28/  2/39 

ipplieation  of  the  -various  sprays  tiaed  accordiae  to  "eatchea"  of 
ao^s  in  Inre  treats  located  on  this  block. 

Sprays  vere  i^vplied  with  a  power  spray  dereloping  a  pressore  of 
25Q-3OO  pounds  per  sq[aare  inch  using  loiig  rods  fitted  with  aedlua  ^pe 
nossles»    Channel  water  was  used  as  a  diluent. 

Ihese  trees  -  "Oranny  Saith"  -variety  -  heing  hig  trees,  required 
hetween  ^  and  6  gallons  per  tree  in  order  to  thorou^ily  oovar  aiLl  parts. 

Berger's  Lead  Irsenate  was  used,  which  is  said  -  according  to 
Victorian  Departaent  of  IgricuLtnre  -  to  have  the  following  coaposition: 

Arsenic  pentoxide  (ASPO5)  Acidity  -  Qalcolated 
calculated  on  a  dry  "basis.        as  Mi  trie  Dry  Basis. 

Total  Hater  Soluble 

leptune  Vhite  Oil     8^%  Mhite  Mineral  Oil  and  leptnne  Calciua 
caseinate  used. 

Orchard  Sanitation; 

1.  Trees  were  handed  with  cheaically  treated  hands  on  ih/n/jS^ 
These  trees  were  banded  the  prerious  season  with  siailar  type  of  bands 
which  can^t  on  an  aTemge  slightly  over  30  grubs  per  band. 

2.  TIallen  fruit  was  picked  vap  at  weekly  intervals. 

3.  Owing  to  relatiTO  li^t  crop  no  "thinning"  was  carried  out. 

W J.    Vhat  with  the  li^t  crop  a  -very  dense  and  profuse  leaf  growth 
resulted  which  aade  thorou^  spraying  aoaewhat  difficult. 
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Climatic  Conditions; 


H  A  I 

H 

SCBEM  MISAN 

SCREM  M3AN  TEBSXSTRLAL 

No.  of 

MONTH 

MAX.  ISMP. 

MIHIMDM 

MBAN 

Wet  Days 

Points 

October 

Ug.ioy. 

168 

Hovember 

59.90 

5I+0 

1 

5 

December 

61.50 

52. 20 

January 

107.^° 

— zaas  

February 

9^.7° 

67.6O 

61.7^ 

5 

180 

March  77-70  60,70  57.70  11  619 


Bainfall  recorded  from  time  of  calyx  spray  (lU/lO/3g)  to  time  of 
picking  (31/3/33)-. 


October   1^5  points  -  on  6  days 

November   5  points  -  on  1  day 

December    -  points 

January   

February    180  points  -  on  5  days 

March   619  points  -  on  11  days. 


The  normal  spring  winds  of  October  and  November  were  fairly  persistent. 

The  average  (screen  mean  maximum)  temperatures  for  October,  November 
and  December  were  the  highest  on  record  since  191^i  while  the  temperatures 
for  January  and  February  of  I939  broke  all  records.    Prom  2/l/39  to  lU/l/39 
inclusive  extreme  heat  wave  conditions  prevailed,  as  Indicated  by  the 
following  screen  readings; 


Date 

Maxlm\M  Screen  Temperature 

Relative  Humidity 

2/  1/39 

loU.iop. 

15^ 

3/  1/39 

102O 

15^ 

^/  1/39 

99-9<* 

22^ 

5/  1/39 

1020 

215^ 

6/  1/39 

105. 80 

225^ 

7/  1/39 

1080 

235^ 

8/  1/39 

110.90 

19^ 

9/  1/39 

1080 

10/  1/39 

1150 

lit. 

11/  1/39 

1170 

12/  1/39 

113.10 

19^ 

13/  1/39 

115.20 

17^ 

Ik/  1/39 

112.60 

lUjt 
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BXSULTS: 


Manor  -porxioi 
Treatment 

1  01 

crop 

was  nar 
Sound 

vesiea  au 
Stints 

nog  ixrsi 
Infested 

weeK  oj 

u-rand 
Total 

Hatio  of 
Stings  to 
Entrances 

\Ji)  White  Oil  1:100 
2nd,  3rd,  &  kth 
cover  sprayi. 

in 

JNO. 

T     is  O 

207 

io,9jb 

02 
3  •  205b 

1,901 

1   't\i  1 

3.3^  to  1 

(B)  White  Oil  1:200 

cnO.,    jTvL.  flC  *rbU 

cover  sprays. 

in 

No. 

2.637 

87.79^ 

273 

69 
2>31^ 

2,979 

3.95  to  1 

(C)  White  Oil  1:200 
1st,  2nd  &  3rd 
cover  sprays. 

in 

No. 

1> 

1,969 
87.05^ 

226 
9.99^ 

67 
2.965^ 

2,262 

3.37  to  1 

(D)  fishi  ©il  1  pint 
to  75  ^;allons. 

No. 

1,682 
82.33^ 

289 

13*9^ 

102 

2»073 

2.83  to  1 

(Z)  Un sprayed  check 
trees. 

No. 

2U0 
22.87^ 

11 

1.06$i 

798 
76. 07^^ 

1,01+9 

0.013  to  1 

N.B.    Above  figures  include  "windfalls"  and  picked"  fruit. 


Ohservations: 

(1)  It  can  "be  seen  from  the  ahove  figures  that  the  crop  was  not 
only  light  "but  varied  markedly  from  tree  to  tree. 

(2)  Taking  into  consideration  the  extreme  heat  during  the  season 
it  was  to  be  expected  that  mxich  sunscald  woxild  develop;  however,  such  was 
not  the  case.    As  mentioned  above  a  dense  mass  of  foliage  protected 
Hajority  of  fruits.    Where  fruits  were  exposed  sunscald  was  noticeable 
but  not  to  the  seune  extent  as  in  previous  season. 

None  of  the  above-mentioned  spray  programmes  accentuated  sunscald. 
Discussion: 

The  objective  in  using  the  miscible  white  oil  1:200  and  fish  oil  - 
1  pint  to  75  gallons  -  in  the  first,  second  and  third  cover  sprays  was  to 
ascertain  if  it  was  possible  to  reduce  the  percentage  of  "stings."  The 
percentage  of  "stings"  had  always  been  relatively  high  in  tests  carried 
out  in  previous  seasons. 

The  above  results  do  not  indicate  any  improvements  in  the  re- 
duction of  "stings"  by  the  two  mentioned  modifications  of  the  "standard" 
programmes. 
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Most  satisfactory  results 
tlons  of  lead  arsenate  and  white 
vith  lead  arsenate  plus  fish  oil 
satisfactory. 


were  olstained  with  the  three  coabina- 
oil  at  1:100  and  1:200.    The  results 
were  not»  coi&paratiyely  speaUng,  so 


Season  1939-40 

Owing  to  the  varla\)ility  of  the  crop  from  tree  to  tree  in  the 
tests  carried  out  the  previous  season  (193^39)*       vas  decided  to  carry 
out  a  comparatire  test  this  season  with  the  following  prograames: 

(A)    Lead  arsenate  3  pounds  to  100  gallons  plus  White  Oil  1:100 
in  the  2nd,  3^^  onA.  kth  cover  sprays. 

(S)    Lead  arsenate  3  pomds  to  100  gallons  plus  White  Oil  1:200 
in  the  2nd,  3^  cover  sprays. 

The  promising  results  obtained  with  prograiame  (B)  during  the 
previous  season  warranted  this  comparative  test. 

This  test  was  carried  out  on  the  orchard  of  Mr.  D.  Lethevens,  using 
"Granny  Smith"  and  "Delicious"  apple  trees.    Nineteen  trees  were  sprayed 
with  each  spray  programme* 

Berger's  Lead  Arsenate,  Heptune  White  Oil  and  Keptune  Calcium 
Caseinate  were  used. 

M.B,    "Ifluxit"  spreader  at  the  rate  of  one- third  of  a  pound  for 
100  gallons  was  used  in  the  "calyx"  spray. 

Calcium  caseinate  was  used  at  the  rate  of  6  ounces  to  every  100 
gallons  of  lead  arsenate  spray  in  the  first  and  fifth  "cover" sprays. 

A  most  efficient  power  spray,  developing  JOO-^^^O  pounds  per  sqtiare 
inch  and  fitted  with  medium  type  nozzles  on  short  rods,  was  used  to  iapply 
the  sprays. 

CSbannel  water  was  used  as  a  diluent. 

The  trees  were  not  hig  trees  and  required  approximately  2  l/2 
gallons  of  spray  for  thorough  coverage. 
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Qxe  Tarioxis  sprays  were  appllsd  on  the  following  dates: 


Calyx  spray   I6/IO/39 

Ilrsi  CoTer  spray    30/10/39 

Second  CoTer  spray    13/II/39 

Obird  CoTer  spray    7/12/39 

fourth  CoTor  spray    29/12/39 

fifth  CoTer  spray   22/  l/*K) 


Applications  tiaed  according  to  noth  aetirity  as  indicated  hy  Inre 

tri^s. 

I.B»    As  fruit  was  reiy  free  froa  aoth  and  hecause  it  was  harrested 
towards  end  of  fehmary  the  application  of  a  further  ooTor 
spray  was  not  warranted. 


Weather  Conditions; 

R  A  I.I 


MOIXH 

80BXDI  NXAV 
MAXIMOM 

SCBXBI  WBAI 
NIHIWnf 

nRBBSZaiAL 
NXAI 

Vo*  of 
Vet  Days 

Points 

Octoher 

70.^f. 

9 

336 

loreaher 

76.r»r. 

5^.1®f. 

10 

252 

Oeeeaher 

56.ePf. 

»*3.7*J. 

2 

1^ 

January 

9l.6®f. 

63.2P1. 

53.7*^', 

1 

21 

fehruary 

8g.2Pf. 

57.3*^». 

»^5.80f. 

1- 

10 

froa  16/10/39  up  to  end  of  fehruary  1940,  UoU  points  of  rain  were 
recorded  on  serenteen  days. 

Ceapared  with  proTious  seaaon  aild  wet  conditions  prerailed  tq>  to 
21/11/39  from  then  on  until  harresting  warn  and  dry  ataospherie  con- 
ditions resulted* 

Orchard  Sanitation: 

1.  Gheaically  treated  hands  were  not  used  nor  had  they  been  used 
in  prerious  seasons. 

2.  fallen  fruit  was  picked  vp  at  weekly  intenrals* 

3>    Owing  to  relatiTe  li|^t  crop  no  "thinning"  operations  ware 
carried  out. 

▲  aarked  drop  of  fruit  early  in  Oeeeaher  resulted.    Ihis  ftnit  was 
seedless,  such  being  caused  by  fhrips. 
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BESULfS: 


Fruit  was  harreeted  during  last  days  of  February. 


Frograsme 


Sound  Stings 


Batio  of 

Infested  Grand  Stings  to 
 Total  Entrances 


(A)  White  Oil  No. 
1:100  % 


5.269  22U 


61  5.55^   3-67  to  1 


(B)  White  Oil  No7 
1:200  i 


93.95%  h.9ki 


%  6,770  ^.52  to  1 
1.11^  


K»B.    Above  figures  include  "windfalls"  as  well  as  "picked"  fruit. 


Ob serrations 

(1)  No  eunscald  of  fruit,  even  on  those  e3Q>osed,  was  observed  with 
^either  of  the  above  spray  programmes. 

(2)  Variability  of  the  crop  from  tree  to  tree  can  be  observed  when 
above  results  are  studied. 

Discussion 

The  results  obtained  with  both  spray  programmes  were  most  satis- 
factory and  are  comparable. 

For  the  past  two  seasons  1938-39  and  I939-UO  a  miscible  ^ite  oil 
at  the  rate  of  1:200  added  to  the  2nd,  3rd  and  hth  cover  sprays  has  given 
most  satisfactory  results  when  compared  with  standard  programme,  i.e.  White 
Oil  1:100  in  2nd,  3^  cover  sprays. 

There  is  little  need  to  say  that  the  apple  industry  is  in  the  midst 
of  a  crisis  and  any  meane  by  v^ich  costs  of  production  can  be  reduced  should 
be  thoroughly  explored. 

Here  in  the  Murrembidgee  Irrigation  Area  spray  costs  are  high.  The 
addition  of  a  miscible  ^ite  oil  at  the  rate  of  1:100  to  the  2nd,  3rd  and  ^th 
cover  sprays,  costs  on  an  average  8.9d.  per  tree.    By  using  White  Oil  at  half 
this  strength,  i.e.  1:200,  a  saving  of  33/4  per  acre  (90  trees  per  acre)  will 
result.    This  is  based  on  oil  at  kjll  a  gallon.    As  it  is  reasonable  to  expect 
an  increase  in  price  for  spraying  oil  now,  the  crpray  costs  per  tree  or  per 
acre  will  increase  correspondingly. 


Note:    Mr.  Nicholson  has  advised  that  no  codling  moth  work  was 

carried  on  in  Australia  during  the  war  but  that  it  is  now 
being  resumed.    The  foregoing  report  of  work  on  the  codling 
moth  at  Lee ton  by  the  New  South  Wales  Department  of 
Agriculture  during  the  seasons  1937-40  covers  some  of  the 
last  work  done  before  the  war  and  is  included  as  of 
general  interest. 
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farther  iaLforMtiioa  on  the  eodlis^  ooth  in  Australia 
can  ))•  foxu&d  la  Oepartaaat  of  igriexdttiret  Yietoria 
Technical  Bxaietin  Ho.  1,  March  19^3  tj  I*.  V.  Miller 
entitled  "Codliag  Moth  ia  Villiaat'  Peart,  laTestis^- 
tieas  ia  the  Ooulhtiru  Tallej,  Victoria.  1936-1941." 
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Dov  Chemical  Cootpany 

0.  H.  Hammer,  Midland,  Michigan 

Extremely  early  spring  growth  followed,  during  and  soon  after 
bloom,  by  several  periods  of  freezing  temperatures,  frequent  rains, 
and  almost  continuous  strong  winds  resulted  in  severe  crop  re- 
ductions in  all  Southwestern  Michigan  apple  orchards.  Many 
plantings  set  no  apples  at  all  or  so  few  that  no  effort  was  made 
to  control  codling  moth.     Some  growers  attempted  to  remove  what 
apples  did  set  thereby  obviating  the  need  for  worm  control.  Where 
an  attempt  was  made  to  control  codling  moth  on  light  crops  with 
lead  arsenate  and/or  other  insecticides  the  results  generally  were 
very  poor* 

An  extensive  examination  of  orchards  in  Allegan,  Van  Buren 
and  Berrien  Counties  was  necessary  to  locate  a  satisfactory  site 
for  1945  codling  moth  control  studies.    The  planting  selected  for 
this  work  consisted  of  a  block  of  25  year  old  Jonathan  trees 
situated  at  a  high  elevation  near  the  town  of  Coloma,  Michigan. 
Even  in  this  orchard  the  total  crop  was  only  about  15  to  20 
percent  normal  with  extreme  tree  to  tree  variations  in  production* 
Only  those  trees  which  bore  4  or  more  bushels  were  used  for  record 
purposes.    Five  such  record  trees  were  available  in  each  plot* 

The  1945  studies  were  concerned  with  (1)  Control  of  codlinff 
moth,  red  mite  and  other  insects  which  might  be  encountered;  (2; 
Observations  on  compatibility  of  spray  mixtures  with  reference  to 
insect  control  and  phytotoxicity;  and  (3)  Observation  on  quality 
and  appearance  of  fruit  at  harvest. 

Re suits*    Two  series  of  comparisons  are  discussed  here*  The 
first  is  concerned  with  the  use  of  lead  arsenate  in  all  covers, 
either  alone  or  with  certain  other  insecticides.    A  siainmary  of  these 
comparisons  is  presented  in  table  1. 

It  is  obvious  that  under  the  conditions  of  a  small  crop  and 
heavy  worm  attack  lead  arsenate  alone  was  entirely  inadequate. 
The  use,  with  lead  arsenate,  of  one  or  more  of  the  following 
materials;  Triton  B-1956,  DN-111,  DN  Dry  Mix  No.  1,  micronized 
phenothiazine  and  DDT  resulted  in  codling  moth  control  of  various 
degrees  of  improvement  over  lead  arsenate  alone.    Control  of  the 
European  red  mite  was  satisfactory  only  where  the  dinitro  materials 
were  used.    No  injury  to  fruit  or  foliage  resulted  from  the  use  of 
DN-111.    Slight  scorching  of  margins  and  tips  of  young  succulent 
leaves  followed  the  use  of  DN  Dry  Mix  in  the  third  cover.  Similar 
injury  did  not  uccur  when  this  material  was  used  in  the  4th  and  8th 
covers.    What  injury  did  occur  from  the  3rd  cover  was  quickly 
masked  by  further  growth,  and  was  certainly  less  important  than  the 
mite  damage  on  plots  not  so  sprayed.    The  dinitro  compo\mds  added 
little  or  nothing  to  aphis  control.     In  this  discussion  reference 
is  to  the  green  aphis  which  was  of  general  distribution  and 
unusually s evere  in  1945.    Control  of  this  pest  is  expressed  In 
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the  tables  in  2  ways,  (1)  as  per  cent  of  terminals  infested,  and  (2) 
by  size  of  apples  harvested.    Observations  during  the  season  showed  thai 
fruit  size  was  closely  correlated  with  intensity  of  aphis  infestation, 
Phenothiazine  with  lead  arsenate  in  4  of  9  covers  resulted  in  greatly 
improved  codling  moth  control,  (Compare  item  1  with  5  and  3  with  6), 
This  material  apparently  had  little  or  no  effect  on  aphis.     The  use 
of  phenothiazine  resulted  in  dark  piirplish-green  foliage  which  in 
itself  was  probably  not  harmful,  although  apples  from  these  trees 
were  more  highly  colored  and  slightly  more  mature  at  harvest  than 
fruits  from  straight  lead  sprayed  plots*    No  spray  injury  resulted 
from  the  use  of  DN-111  with  phenothiazine,  and  there  was  a  sub- 
stantial reduction  in  the  red  mite  population  and  injury  caused  by 
this  pest.    The  use  of  Triton  B-1956  (Rohm  and  Haas)  again  appeared 
to  increase  the  effectiveness  of  lead  arsenate,  but  this  increase 
was  not  as  great  as  was  the  case  in  1943  or  1944.    DDT  used  at  J 
po\ind  in  100  gallons  T(rith  lead  arsenate  resulted  in  excellent  control 
of  both  codling  more  and  aphis,   (Compare  items  1  and  7  of  table  1). 
By  late  August  the  foliage  in  the  DDT  "Sprayed  plot  showed  extensive 
bronzing  due  to  a  heavy  red  mite  population. 

The  second  series  of  tests  is  concerned  with  comparisons  of  the 
performance  of  various  DDT  schedules.    Limitations  in  suitable 
experimental  trees  prevented  more  varied  and  extensive  tests.  Table 
2  contains  a  summary  of  the  results  obtained  with  this  material, 

DDT  used  at  ^  and  1  pound  in  100  gallons  in  8  covers  gave 
excellent  codling  moth  and  green  aphis  control.     There  is  a  slight 
indication  that  better  control  r  e suited  with  the  1  pound  than  with 
i  pound,  and  it  is  probable  that  this  difference  would  be  greater 
with  fewer  applications.     The  use  of  DN-111  and  DN  Dry  Mix  with  DDT 
caused  no  injury  to  fruit  and  foliage,  nor  did  it  reduce  codling 
moth  and  green  aphis  control.    Plots  which  received  DDT  and  no 
material  for  mite  control  showed  extensive  bronzing  of  the  foliage. 
A  large  increase  in  red  mite  populations  in  plots  sprayed  with  Ddt 
alone  was  general  with  the  exception  of  the  one  which  received 
1  pound  in  100  gallons.   (Item  2,  table  2).    Even  here  the  population 
on  the  final  count  date  was  large.     The  relatively  slow  build  up 
might  possibly  have  been  due  to  the  location  of  this  plot  which 
consisted  almost  entirely  of    trees  on  an  outer  edge  of  the  orchard. 
Plots  which  received  DN-111  and  DN  Dry  Mix  had  very  light  mite 
populations  until  early  in  September  when  the  protection  of  these 
materials  apparently  ran  out.     Since  at  this  time  the  foliage  was 
in  excellent  condition  thus  affording  ample  food,  the  rate  of  mite 
increase  was  greater  than  on  plots  which  had  long  supported  heavy 
mite  populations.    However,  no  bronzing  of  the  foliage  occured  in 
the  dinitro  treated  areas  since  cool  weather  after  September  10 
resulted  in  a  cessation  of  mite  feeding. 

Size,  quality  and  finish  of  fruits  from  all  DDT  Sprayed  plots 
was  good. 
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1.  I.  du  Font  de  leaours  &  Co.,  Inc. 

H.  7.  Dletz»  H.  Sutton  and  M.  C.  Swingle,  Grasselli  Pest  Control 
Eesearch  Section,  Wilmington,  Delaware. 

C033L1NQ  MOTH  JlVUi  SPglBOL  ECPMHimTS  -  19^5  ♦  aLASSBOBO.  HBIf  JBRSBT 

Escperlments  on  codling  moth  control  were  conducted  in  an  orchard 
of  Starking  apples  near  Glassboro,  New  Jersey.    The  single  tree  randomized 
hlock  system  with  six  replications  was  used,    ^proximately  one-third  of  a 
normal  crop  was  harvested  hecause  of  spring  freezes. 

Da  Font  technical  grade  DDT,  formulated  as  disper8il}le  powders  con- 
taining 25  percent  and  50  percent  DDT,  and  technical  grade  2, 2-dl(p-methoxy- 
phenyl)-l,l,l~trlchloroethane  as  a  25  percent  dispersihle  powder  were  used. 
All  compositions  had  a  particle  size  of  5  microns  or  less.  Differentiation 
of  treatments  was  started  with  the  second  coyer  spray. 

TSBHATX  fungicide,  1  pound,  was  used  in  the  1st,  3rd  and  ^th  cover 
sprays  in  all  treatments,  followed  by  1/2-3-100  Bordeaux  in  part  of  the 
treatments  and  TSBMATS  fungicide  j/k  pound,  in  the  remaining'  ones  as  in- 
dicated in  Table  I.    No  fungicide  was  used  in  the  2nd  cover  spray.  Three 
quarts  of  summer  oil  emulsion  (83  percent  oil)  was  added  to  the  lead  eursenate 
treatment  No.  7  ^.nd  DDT  treatment  No.  k  in  the  4th,  ^th  and  6th  cover  sprays. 

The  spray  dates  for  codling  moth  control  were  as  follows:  calyx 
(lead  arsenate  all  blocks)  J^ril  16;  1st  cover  spray  (lead  arsenate  all 
blocks)  April  26;  subsequent  differentiated  cover  sprays.  May  5t  12,  22,  3I; 
June  11,  21;  July  2,  12,  23;  and  August  3  (laet  spray).    Harvest  was 
September  5>    European  red  mite  sprays  were  applied  in  Experiment  1,  on 
July  2k t  and  counts  made  July  ^1,    In  Experiment  2,  the  sprays  were  applied 
August  ik  and  20,  and  the  counts  made  August  20  and  28. 

No  direct  foliage  injury  was  observed  from  any  treatment.  At 
Harvest,  the  appearance  of  the  foliage  on  the  trees  sprayed  with  2,2-di 
(p-m«thoxyphenyl)-l,l,l-trlchloroethane  was  darker  green  in  color  and  more 
vigorous  than  that  of  any  other  treatment.    Vlherever  oil  was  used  in  com- 
bination with  DDT,  the  foliage  was  brittle  and  very  poor  in  color  and  vigor. 
The  fruit  from  each  treatment  was  of  equal  qtiallty. 

A  rapidly  increasing  mite  population  %ra8  observed  July  2  and  trees 
sprayed  with  DDT  without  oil.    The  mites  persisted  until  the  end  of  the 
season.    During  the  entire  month  of  July,  a  heavy  infestation  of  green 
apple  aphids  on  sucker  growth  occurred  on  all  trees.  Irrespective  of 
treatment.    The  DDT  sprays  had  no  noticeable  effect  on  the  aphids.  No 
observations  were  made  on  beneficial  insects. 
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With  the  excoptlon  of  one  sample  (taken  from  trees 
receiving  Treatment  Ko.  1  -  Table  I),   the  DDT  residue  on  the 
haryested  fruit  vas  veil  under  the  tentative  tolerance  of  7  ppm. 
All  fruit  vae  brushed  before  packing,  but  no  analyses  of  the 
residues  remaining  on  brushed  fruit  vere  made. 

Suropean  red  mite  occurred  on  all  trees,  irrespective  of 
treatment,  but  population  build-up  vas  greater  on  DDT  sprayed  trees 
than  on  those  sprayed  with  2,2-di(p-methoxyphenyl) -1,1,1-triohloro- 
ethene,  or  those  vhere  summer  oil  vee  used. 

In  the  mite  control  experiments,  2  * -hydroxy-2,  4,  it,  it  ,7- 
pentamethylf lavan,  prepared  as  a  2^  per  cent  disperslble  povder 
and  used  at  k  pounds  per  100  gallons,  vas  compared  vith  a  1  per 
cent  oil  emulsion  (Table  2).     In  a  separate  test,  a  1-1/2  per  cent 
oil  emulsion,  applied  to  trees  vith  a  very  heavy  mite  population, 
caused  serious  defoliation. 
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This  euaimary  represents  the  contribution  of  the  Division  of  Fruit 
Insect  Investigations  of  the  Bureau  of  Sntomology  and  Plant  (^rantine 
to  the  pool  of  information  on  the  results  of  codling  aoth  investigations 
carried  on  dtiring  19^3  which  has  been  prepared  in  accordance  with  a  re- 
quest made  by  the  Committee  on  the  Codling  Moth  of  the  American  Associa^ 
tion  of  Sconoraic  Ibtomologlsts.    As  in  previous  years*  this  is  a 
preliminary  report,  circulated  for  the  information  of  those  interested. 
It  is  subject  to  revision  as  further  review  of  the  data  may  indicate, 
and  has  the  status  of  tinpublished  data,  not  subject  to  quotation  with- 
out permission. 

The  work  of  the  Division  of  Tmit  Insect  Investigations  is  carried 
on  cooperatively  with  several  Biireau  and  Department  units,  as  well  as 
with  a  number  of  State  agencies.    The  Division  of  Insecticide  Investiga- 
tions has  continued  to  contribute  to  the  work  reported  herein,  and  Joint 
field  laboratories  are  maintained  at  Takima,  Washitigton,  and  at  Vincennes 
Indiana.    The  work  in  Vest  Virginia  is  carried  on  Jointly  by  the  Vest 
Virginia  Agricultural  Experiment  Station  and  the  Bureau;  the  work  in 
New  York  is  carried  on  similarly  with  the  New  Tork  Agricultural  Experi- 
ment Stations. 
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f 

These  Investigations  were  carried  on  Jointly  by  the  Bureau  of 
Entomology  and  Plant  Q^arantlne  and  the  Hew  York  Agricultural 
Experiment  Station  at  the  Hudson  Valley  Fruit  Investigations  Laboratory, 
Poxighkeepsle,  H.  I. 


The  number  of  living  codling  moth  larvae  at  the  beginning  of  the 
19^^  season  In  the  Hudson  Slver  Valley  was  greater  than  average  since 
the  number  that  entered  hibernation  In  the  fall  of  19^  was  extremely 
high  and  mortality  during  the  19^^'4-3  winter  season  was  moderate. 

Due  to  the  unseasonably  hl^  temperatures  that  occurred  In  March, 
the  first  pupae  were  found  near  Poughkeepsle  March  29*  over  three  weeks 
earlier  than  In  any  previous  year.    Previously,  pupae  had  not  been  found 
prior  to  April  21  (19^2  record)  and  In  19^4  the  first  ones  were  not 
found  until  May  1. 

Spring-brood  moths  were  first  captured  In  bait  traps  May  12;  they 
were  taken  In  largest  numbers  May  23  and  26  and  In  small  numbers  from 
May  27  to  June  I3,  a  period  during  which  temperatures  were  comparatively 
low  and  rainfall  heavy*    Spring-brood  moths  continued  to  be  present  well 
Into  July. 

The  first  larved  entries  In  fruit  were  found  May  29  but,  because 
of  unfavorable  weather  conditions,  few  were  found  prior  to  June  S.  In- 
Jury  by  first-brood  worms  begem  to  appear  at  an  alarming  rate  June  IS, 
appeared  at  a  high  rate  from  then  to  about  July  10,  and  at  a  moderate 
rate  through  July  20,    An  imusually  high  percentage  of  the  Injury  caused 
by  the  first  brood  occurred  during  the  latter  part  of  Its  period  of 
activity,  late  in  June  and  early  In  July. 

In  the  Insectary,  first-brood  adtilts  began  emerging  July  I7  whereas 
they  have  appeared  as  early  as  July  k  in  other  seasons.    In  orchards,  in- 
creased captures  of  moths  in  bait  traps  J\ily  26  indicated  the  presence 
of  first-brood  adults.    Peak  numbers  of  first-brood  moths  were  taken  in 
bait  traps  from  August  1  to  3>  August  11  to  17 ,  and  August  27  £uid  28. 
Second-brood  injuries  were  evident  in  most  orchards  by  August  6,  occurred 
in  greatest  numbers  from  August  10  to  20,  and  continued  to  occur  to  some 
extent  throughout  September  in  orchards  containing  unharvested  fruit. 
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Although  weather  conditions  In  19^^  were  not  so  favorable  as 
those  in  for  codling  moth  development,  Infestations  continued  to  be 

severe.    This  was  partly  due  to  the  heavy  carry-over  of  larvae  from  the 
previous  season,  combined  with  a  light  crop  and  rapid  growth  of  the 
fruit,  which  made  it  more  difficult  to  maintain  adequate  spray  protection. 
Codling  moth  injury  in  19^^+  was  at  an  all  time  high  for  this  area. 
Evaluation  of  experimental  data  indicates  that  each  season  it  becomes  in- 
creasingly difficult  to  maintain  the  same  level  of  control  when  lead 
arsenate  is  used  in  a  similar  spray  sched\ile.    In  19^0  and  19^1  clean 
fruit  in  trees  receiving  6  lead  arsenate  cover  sprays  averaged  better 
than  90  percent;  in  I9U2  and  19U3  it  averaged  89  and  73  percent,  and  in 
191+4  and  19U5  it  averaged  65  and  35  percent. 


Field  Tests  of  Insecticides 

Spreiy  Experiments  -  Voolsey  Orchard,  Milton.  K.  Y. 

In  this  orchard  solid  rows  of  Mcintosh  trees  were  alternated  with 
rows  of  Cortland  and  Red  Bird  trees.    Loss  of  the  crop  during  the  freeze 
after  trees  were  in  bloom  made  it  necessary  to  run  the  experimental  tests 
on  3  single-tree  replicates  of  Mcintosh  and  2  single-tree  replicates  of 
Cortland  trees,  rather  than  on  5  replicates  of  Mcintosh  as  originally 
planned.    All  trees  were  slightly  above  average  in  size;  while  the  final 
set  of  fruit  was  below  that  normally  picked  on  such  trees,  It  was  well 
distributed.    Plots  16  to  18  were  of  Mcintosh  only. 

All  plots  except  n\mber  16  received  early-season  sprays  consisting 
of  a  calyx,  Ist  curculio  and  scab,  and  kth  curculio  and  scab  applications 
of  l^ad  arsenate  3  pounds,  lime  3  pounds,  and  micronized  wettable  sulfur 
6  pounds  to  100  gallons.    The  2nd  and  3rd  curculio  and  scab  applications 
were  20-80  lead  arsenate- sulfur  dusts.    Extra  scab  applications  were 
needed  in  19^5  because  of  the  long  period  and  excessive  rainfall  between 
calyx  and  1st  cover  applications.    Plot  16  was  sprayed  with  micronized 
wettable  sulfur  at  the  time  of  the  calyx,  1st  curculio  and  scab,  and  Uth 
c\irculio  and  scab  applications,  but  was  not  dusted  at  the  time  of  the  2nd 
and  3rd  scab  applications.    Six  pounds  micronized  wettable  sulfur  was  in- 
cluded in  all  Ist  cover  sprays  and  on  Plot  16. 

Oenerally  6  cover  applications  were  applied,  h  against  first-brood 
worms  and  2  against  the  second-brood.    Mcintosh  were  picked  September  3 
to  6;  the  Cortlands  remained  on  the  trees  until  late  that  month  and 
suffered  a  much  more  severe  worm  attack.    Apparently  protection  was  poor 
late  in  the  season.    The  dates  on  vAiich  applications  were  made  and  of 
harvest,  and  the  amount  of  rainfall  occurring  between  dates  follow. 
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Balnfall  Since 

Date  Preceding  Date  (Incfaee) 


CaIvx  

April  21 

T  fl^   ^iT*f*nl  1  ft  And                        -  - 

P^nd   r»in»diT  1  o  And              idufii:)    -  . 

. .  Mav  1^- 

^T*d  diT*^*iil  1 A  And  acaI)  idufliij 

. .  Mav  18 

. .  May  21 

1.53 

. .  June  1-6 

1.67 

. .  June  lU 

0.01 

, .  June  25 

3.59 

. .  July  6-7 

1.58 

, .  August  8-9 

13.75 

, ,  August  I6-I7 

0.00 

. .  September  3-6 

H.70 

. .  September  26-27 

?f03 

Total 

37.56 

Treatments  tested  and  results  obtained  are  showi  in  Table  1. 
Schedtiles  have  been  grouped  so  that  similar  materials  may  be  readily 
compared. 
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Table  1.    Codling  Moth  Spray  Batperiments  -  V/oolsey  Orchard,  N.  Y.  -  19U5 
Varieties  -  Mcintosh  (Mc)  and  Cortland  (Ct) 


PlotrCov- 
:er9 

Materials  l/ 
(Amounts  per  100  gallons) 

• 
• 

:  Apples 
;  per 
:  Tree 

:             :                    :  Harvest 
: Apples: : Number  per    : Residues  2/ 
:  Clean    :  100  Apples  :Gr,  per  lb, 
:Percent:Worms:Stinffs:-^S20^:Pb  :  DDT 

Average 

16 

:  0 

• 
• 

No  Insecticides 

:  110-1386 

s  33.5 

• 
• 

96. 0: 

23.3 

: .001: .002: 

Lead  Arsenate 

1 

:l-6 

• 

LA  3  Ih.,  L  3  Ih. 

:Mc-  902 

:  50.2 

• 
• 

2^.6: 

83.5 

:. 082:. 203: 

■ 

• 

:Ct-  769 

:  45.2 

• 

'+8.95 

83.5 

*  •  • 

•  •  • 

17 

:l-2 

• 
« 

LA  3  lb.,  L  3  lb. 

:Mc-1192 

:  U9.2 

• 

60.2: 

k3,B 

: ,007: .020: 

DDT 

7 

:l-6 

• 
• 

25^  DDT  -  1  lb. 

:Mc-1505 

'  97.3 

0.3: 

2.8 

•  •  « 

•  •  • 

• 
• 

• 

:  90.0 

• 
• 

8.1+ 

•                •  • 

d 

:l-6 

• 

50^6  DDT  -  1  lb. 

:Mc-lgi*6 

:  95.0 

• 

1.2: 

^•3 

»                •  « 

• 
• 

• 

:  88.1 

• 
• 

2.J+: 

12.3 

•                •  • 

:l-6 

• 
• 

50^  DDT  -  1  lb.  B.A.  goz. 

:Mc-2701 

:    96. i+ 

• 
• 

1.2: 

3.1 

•  •  • 

•  •  • 

• 
• 

• 

:  87,7 

• 

3.1J 

11.8 

•                •  • 

3 

tl-2 

50$^  DDT  -  1  lb. 

:Mc-2017 

:  95.0 

1.)+: 

k.g 

•                •  • 
t                •  • 

:3-6 

• 
• 

505^  DDT  -  1  lb.  Oil  1  qt. 

:Ct-  7I19 

:  91.3 

• 

1,8: 

8.8 

•  -     •  • 

•  •  • 

13 

:1.6 

• 

1^05^  DDT-  1  lb. 

:Mc-l638 

:  93.5 

1.0: 

6.5 

•  •  • 

•  •  • 

• 
• 

• 
• 

:Ct-  SOI 

:  78.0 

10.1: 

21,6 

•  •  • 

•  •  • 

18 

:l-6 

• 

DDT  Cone,  8.2  oz. 

:Mc-  959 

:  81+.1 

• 
• 

5.^: 

II+.6 

•                •  t 

DDT  Combinations 

6  :l-2    :  505&  DDT  8  oz.  LA  3  lb. 

:         :  L  3  lb. 

:3-6    :  50%  DDT  8  oz.  NS  1/2  pt, 

:         :  Oil  2  qt. 

15  !l,2,U:  505&  DDT  8  oz.,  LA  3  lb. 

:         :  L  3  lb. 

:3.5.6:  50%  DDT  1  lb. 

5:1-2    :  50i>  DDT  1  lb. 

:3-6    :  DDT  6  oz.  -  xanthone  12  oz. 

:         :  Kero.  3  pt.,  Genlfilm  A  &  B 


Mc-1966 
Ct-1011 


MC-2U65 

Ct-  706 


Mc-2125 
Ct-  755 


95.3 
91.8 


77.5 


91.5 
80,8 


1.1: 
2,1: 


^.3 
7.3 


.010:. 023 


2.6:  k,S  :. 013:. 039 
5.6:  2U,1  :  : 


3.2:  7.3 
12.2  lk,S 


,062 

r056 


.059 
.028 


.037 

.03i* 
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Table  1.  Continued 


Plot 


iCov- 
;er8 


Materials  l/ 
(AmotmtB  per  100  gallons ) 


:  :  :  Harvest 

: Apples    :i^pple8  tHumber  per    : Residues  2j 
per     :  Clean    :  100  ^ples  :(xr,  per  It. 
Tree     iPercent; Worms; Stings ;^S2Q3'^  •  DDT 


9  :l-6    :  DDT  (17^)  Nicotine  (75^)S.2o2:Mc-17Ml 
:         5  :Ct-  383 


Byanex 

111  :l-6    :  Byanex  ( 100^6)  6  lb. 

Hicotine  (1-2  cover s .  Li  3  It  L  3  lb.) 
12  :3-6 


:Mc-ll+62 
:Ct-  6l2 


SS.h  :  3.7:  10 A  : 
61t.l  :  21.3:  31.^ 


6U.1  :  5.2:  51^.1  : 
67.9  :    8*0:  ll9-5  : 


Average 

.029 
.006 


Zinc-nicotinyl-fluosilicate  iMc-3375 
3  lb.,  oil  2  qt.  :Ct-  503 


10  :3-6 

11  :3-6 

8  :3-6 


BL  155  3  lb.,  oil  2  qt. 


:Mc-17l+5 
:Ct-  3U7 

BL  Dry  Cone.  3  lb.,  oil  2  q.t.  ;Mc-1789 

:Ct-  772 


HS  1/2  pt.  -  oil  2  qt. 


:Ct-  752 


86.5  : 

5.8: 

ll.U 

57.7  : 

33.0: 

U2.5 

73.6  : 

16.1: 

U5.1*  : 

5^.5: 

57.8 

75-4  : 

16. 1: 

21.2 

55.9  : 

38.1 

67.1  : 

22.2: 

32.5 

^9.7  : 

52.if: 

63.3 

1/    LA  =  lead  eursenate.    L  »  lime.    BA  s  blood  albumin  (actual  bood  25/^  of  total 
amount  used) .    Oil  -  Prorex  C  summer  mineral  oil  emulsified  with  8  ounces 
blood  albumin.    DDT  s  dosages  shown  are  for  actual  amount  of  DDT  in  product 
used,  25^^  DDT  was  DuPont'«  Deenate  25-W,  505&  DDT  was  prepared  by  micronizing 
technical  grade  DDf  with  504  Pyrop.t^llite,  kOi»  DDT  =  aeigy's  AK-lK),  17%  DDT 
cone.  =  Tobacco  By-Products'  DDT  concentrate,  DDT-Xanthone  used  in  plot  5  ~ 
(Jeneral  uaeaicals'  DDT-Genicide.    DDT  (l7^)-nicotine  (7%)  =  Tobacco  By- 
products^ m)I-Biack  Leaf  155. 

NS  =  nicotine  stilfate  (H0%) .    Kero  -  kerosene.    G-enifilm  A     B  s  commercial 
additives  prepared  by  General  Chemical  Company,  A  used  at  6  ounces,  B  at  2 
ounces.    Zinc  nicotinyl-fluosilic^^^s  ~  General  Chemicals'  nicotine  ZI*  No.  25> 
BL  155  =  Kentucky-By-Products'  Black  Leaf  155  contains  lU^^  nicotine.  BL-dry- 
eone.  >  Kentucky-By-Products'  Black  Leaf  Dry  concentrate  contains  lM^%  nicotine. 

2/  Arsenic  and  lead  analysers  "by  A.  W.  Avens,  Division  of  Chemistry,  New  York 
AgricultursJ.  Bxperiment  Station.  DDT  analyses  by  Division  of  Insecticide 
Inveetigatr.ons,  U.  S.  Bureau  of  Ibtomology  and  Plant  ()parantine. 
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Lead  arsenate; 

Control  obtained  with  the  lead  arsenate  achedxiLes  was  the  lowest 
of  any  season  on  record. 

DDT; 

Outstanding  control  was  obtained  with  this  material  for  a  second 
year.    In  all  instances  DDT  gave  better  control  than  lead  arsenate  or 
nicotine  schedtdes  which  have  been  relied  upon  for  codling  moth  control 
in  this  area  during  the  past  several  years.    Good  control  was  obtained 
with  two  commercial  and  one  laboratory-prepared  water-dispersible  mix- 
tures,   ill  three  of  these  materials  left  a  yisible  white  residue  on  the 
hcuTTested  fruit,  when  two  applications  were  applied  in  August.    It  is  be- 
lieved that  the  euaount  of  residue  present  at  harvest  would  be  objectionable 
in  the  average  season,  especially  in  the  case  of  the  23  percent  aiatericJ.. 
A  30  percent  DDT  product  %rouId  seem  preferable  for  use  in  this  area  at  the 
present  time.    The  addition  of  blood  albumin  to  the  ^0  percent  DDT-Pyro- 
phyllite  material  (Plot  U)  caused  no  apparent  loss  in  the  mixtures  in- 
sectlcidal  properties  and  the  finish  of  the  fruit  was  outstanding  without 
visible  residue,  i^ereas  without  it  (Plot  2)  the  finish  was  drilled  by  the 
excessive  white  visible  residue  present.    Severe  leaf  scorch  occurred  on 
Plot  18  at  the  time  of  the  first  cover  spray  application,  probably  due 
to  the  comblziatlon  of  the  sulfiir,  used  as  a  fimgicide,  with  the  oil  used 
in  the  DDT  and  tobacco  stem  mixtures.    One  advanta^^e  noted  with  the  17 
percent  material  over  that' of  the  other  materials  was  that  the  tobacco 
stems  left  a  dark  brown  deposit  which  blended  into  the  red  finish  of  the 
fruit  so  that  objectionable  visible  residues  were  not  apparent.  This 
same  factor  was  noticed  on  Plot  9  where  17  percent  DDT-  7  percent  nico- 
tine .material  was  used.    DDT  used  in  conjunction  with  summer  oil  (Plots 
3  and  6)  caused  severe  leaf  injoiry  even  though  oil  applications  were  de- 
layed 20  days  after  the  sulfur  application. 

DDT  Combinations; 

DDT  and  lead  arsenate  can  be  combined  in  the  first  cover  applica- 
tion so  that  adeqTiate  control  is  maintained  for  both  codling  moth  and  plum 
curcullo.    When  nicotine  sulfate  and  oil  were  used  with  DDT,  as  in  Plot  6, 
severe  leaf  scorch  occurred,  pr:;"bably  because  of  the  oil-stilfur  complex. 
Mite  and  spider  infestations  were  too  low  in  these  plots  to  determine  the 
value  of  xanthone  in  the  formula  for  their  control. 


Hlcotine: 

Zinc-nicotinyl-fluo silicate,  used  with  oil  (Plot  12)  was  more 
efficient  than  the  standard  nicotine  mixtures  usad  (Plots  10  and  8).  How- 
ever, more  tham  50  percent  of  the  fruit  cracked  on  their  cheeks,  probably 
dne  to  the  fluorine  present.    Control  obtained  with  Black  Leaf  Dry  concen- 
trate, used  at  3  pounds/lOO  gallons  with  oil,  (Plot  ll)  compared  favorably 
with  that  obtained  with  other  nicotine  mixtures  (Plots  8  and  lO), 
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Spray  Bxperlments  -  Maxwell  Orchard,  Milton.  H.  Y. 

In  this  orchard  9  spray  schedules  were  replicated  k  times  on 
single  tree  Mcintosh  plots.    Trees  were  large  and  not  properly  headed 
back.    The  infestation  in  this  orchard  was  higher  than  that  in  the 
Woolsey  orchard,    Sarly  sprays  applied  prior  to  the  first  cover  were 
made  hy  the  grower,  and  consisted  of  the  usual  lead  arsenate- sulfur 
applications  applied  primarily  for  control  of  curculio  and  scah. 

Six  coyer  sprays  were  applied  to  all  plots  except  numher  0  which 
was  left  for  the  purpose  of  determining  the  initial  Injury.    Dates  of 
spray  applications  follow.    ^  ' 


Hainfall  Since 

Dates  Preceding  Date  (Inches) 

1st  cover   June  6-7 

2nd  cover   June  I5-I6  1.8/ 

3rd  cover   June  28  1,87 

1+th  cover   July  9  and  11  l,i^4 

5th  cover   August  9-10  13.75 

6th  cover    iugust  17-18  0,00 


Prult  harvested  . . .    September  7-8  3>70 

Total  22.63 


Treatments  tested  and  results  obtained  cure  shown  in  Table  2. 
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Table  2.    Codling  Moth  Spray  Sxperiments — Maxwell  Orchard  -  Milton,  N.  T,  -  19^^ 

Variety  -  Mcintosh 


Plot 


:Apple8:  :  Harvest 

Apples;  Clean  ;N\imber  per    : Residues  2/ 
per  :  Per-  :  100  Apples  :Gr.  per  l"b. 


0^    0  :  No  insecticide 

J  397 

:  3.3 

:13U.0: 

3g.O  : 

Average 

•  • 

•  • 

DDT 

22  :l-6  :  505^  DDT  1/2  lb. 

:  g99 

:  77.1 

:  6.6: 

25.1  : 

:       :  .029 

21  :l-6  :  505^  DDT  1  lb. 

J  993 

:  g7.2 

: 

1^.9  : 

:        :  .05^ 

20  :l-6  :  505^  DDT  2  lb. 

:  962 

:  95.2 

:  1.2: 

1+.6  : 

:       :  .103 

23  :l-6  :  M  50)S  DDT  1  lb. 

.  :  552 

:  g3.3 

:  U.9: 

Ig.l  : 

:       :  .071^ 

2k  :  1    i  LA^  lb.,  L  3  lb. 

:2-6  :  335rDDT.  Smxd.  12.5  oz. 

• 
• 

:  ggl 

• 
• 

i  79.9 

•  • 

•  • 

:  3-7S 

: 

2U.g  : 

•  • 

•  • 

:       :  .Og3 

Phenothiazine 

27  :l-6  :  Pheno.  2  lb.  Kero  2  qt. 
:       :      BA  g  oz. 

• 

:  792 

• 
• 

:  71.9 

•  • 

•  • 

:  20.0: 

• 
• 

25.2  : 

•  • 

•  • 

•  • 

•  • 

2g  :l-3  5  Pheno.  2  lb.,  LA  3  lb, 

:       :  LA  3  lb.,  CS  1/2  lb.,L  2  lb. 

:5-6  :  NS  1/2  pt.,  oil  2  qt. 

26  :l-3  :  Pheno  2  lb.,  LA  2  lb. 

:  Pheno  2  lb.,  Kero  2  qt. 
:       :  BA  1/2  lb. 

Lead  Arsenate 

25  ;l>^6  I  LA  3  lb.,  L  3  lb. 


7g5    :  59.^  i  23.3:  55.g 


763    :  66.2  :  iKSt  1+6.2 


,0i+2:.092J 


935    :  35.1  :  35.6:1^3. U  :  .I03:.2l+g: 


1/    DDT-  Dosages  shown  are  for  actual  amount  of  DDT  in  product  used.    505^  DDT  = 
technical  grade  DDT  micronized  with  50^  Pyrophyllite,  PE  505^  DDT  =  DDT  mixed 
with  50^  Pullers  Earth,  33^  DDT  Bmul  =  Kaugatauck  Chemicals'  DDT  in  72B 
synthetic  oil  emulsion. 

LA  =  lead  arsenate.    L  =  lime.    Pheno  =  micronized  phenothiazine.    BA  =  Blood 
albumin  actual  blood  25^  of  total.    CS  =  copper  sulfate.    NS  =  nicotine  sulfate, 
Oil  =  Prorex  C  summer  mineral  oil  emulsified  with  blood  albtunin. 

2/    Arsenic  and  lead  analyses  by  A.  W.  Avens,  Division  of  Chemistry,  New  York 
Agricultural  Experiment  Station.    DDT  and  pehnothiazine  analyses  by  Division 
of  Insecticide  Investigations,  U.  S.  Bureau  of  Entomology  and  Plant  Quarantine. 

2j  Unreplicated. 
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Percent  clean  fruit  on  the  lead  co'senate  sprayed  plot.  No,  23t  was 
the  lowest  we  have  ever  recorded  in  Hudson  Biver  Valley  experimental  plots 
having  6  cover  sprays.    It  is  concluded  that  for  most  orchards  1  pound 
DST/lOO  gallons  of  spray  will  give  staff icient  control.    Control  in  this 
instance  would  have  been  better  had  all  trees  been  sprayed  with  DDT.  Ihe 
DDT  emulsion  used  on  Plot  2^  left  no  visible  residue  on  the  fruit  at 
harvest,  so  that  finish  was  superior  to  that  obtained  with  mixtures  of 
DDT  suspended  in  water,  although  further  tests  are  desirable  before  this 
product  is  extensively  recommended  for  general  use.    Phenothiazine  sprays 
(Plots  26  and  2B)  left  an  objectionable  grayish-green  residue  to  the  fruit. 


Large  Scale  DDT  Tests  Ap-plied  by  Growers 

The  DDT  used  in  these  tests  was  Deenate  23-W,  at  the  rate  of  1 
pound  actual  DDT  per  100  gallons.    The  sprays  were  applied  by  the 
growers,  but  advice  on  the  timing  of  applications  was  fumi^ed  by  the 
experimental  workers. 


J.  B.  Clarke  &  Sons  Orchard  Tests 

This  orchard  consisted  of  160  large  trees,  mo.stly  Mcintosh.  All 
trees  were  sprayed  from  the  rig  by  circling  each  tree  with  a  man  in  a 
high  tower  and  another  near  the  ground.    At  the  time  of  the  second  cover 
an  inside  spray  consisting  of  7*5  gallons  per  tree  was  included.  Thirty- 
three  hundred  gallons  or  20.6  gallons  per  tree  were  used  at  each  full 
application.    Codling  moth  injury  the  previous  season  had  been  severe, 
and  it  was  not  difficult  to  find  at  least  I5O  overwintering  larvae  on 
each  tree  trunk  at  the  beginning  of  the  season.    Five  cover  sprays  were 
applied  for  codling  moth  control,    fermate  was  included  in  the  first 
cover  for  a  fxmgiclde. 

Dates  of  application  and  rainfall  between  dates  follow. 


Bainfall  Since 
Dates  Preceding  Date  (Inches) 

1st  cover   June  1-2 

2nd  cover   June  1}  (includes  inside  1.01 

cover) 

3rd  cover   June  22  I.7I* 

4th  cover   July  6  1.58 

5th  cover   August  ik  13*75 

Date  harvested  .....  September  I3  5.2O 


Total  23.28 

As  will  be  noted  from  Table  3  excellent  control  of  coaling  moth 
resulted  in  this  block,  although  the  visible  residue  present  on  the  fruit 
at  harvest  was  excessive. 
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Bait  captures  from  3  bait  traps  In  the  Clarke  orchard  were  con- 
pared  with  captures  from  the  Kaley  orchard  nearby  which  had  a  similar 
codling  moth  infestation  and  carry-over  hut  receiyed  a  leeui  arsenate  spray 
schedule.    Prior  to  the  application  of  the  first  DDT  spray,  codling  moth 
captures  ran  higher  in  the  Clarke  orchard;  whereas  aifter  DDT  was  applied 
captures  in  the  Clarke  orchard  dropped  below  those  in  the  Ealey  orchard. 
Since  first-brood  adults  were  not  present  in  numbers  prior  to  July  20,  it 
is  concluded  that  DDT  reduced  the  number  of  moths  present  in  the  trees. 
Bait  traps  in  the  Clarke  orchard  also  captured  fewer  insects  of  other 
species  after  DDT  sprays  were  applied.    A  comparison  of  codling  moth 
captures  in  the  two  orchards  follows. 

Codling  Moth  Captures 
Period  Clarke  Orchard! DDT)     Kaley  Orchard  (Lead  arsenate) 


Nay  12-«rune  2 

1038 

663 

June  3-13 

2k 

ko 

June 

95 

266 

June  23-Jiily  6 

119 

510 

Jtily  7-^^J«^«t  1^ 

52 

190 

August  13-28 

1 

32 

1.  Stuart  Hubbard  A  Sons  Orchard  Test 

In  this  orchard  two  adjacent  blocks  of  trees  each  consisting  of 
200  trees  were  selected  for  comparison.    One  block  had  6  cover  sprays  of 
DDT  applied  to  it  while  the  other  received  a  suggested  spray  schedule  for 
this  area  which  Included  lead  arsenate,  nicotine,  oil,  emd  phenothiazine. 
Spray  schedules  used  and  results  obtained  are  shown  in  Table  3.  Sulfur 
was  used  with  the  DDT  as  a  fungicide  in  the  first  cover  spray.    Except  for 
the  second  cover  spray  all  spraying  was  done  from  the  rig.    Dates  of  spray 
applications  and  rainfall  between  dates  follow. 


Bainfall  Since 
Preceding  Date  (inches) 

1st  cover  May  3I  -  1 

2nd  cover   June  12  (inside  cover 

included)  O.92 

3rd  cover  June  22  2,71 

Uth  cover  July  1  1.02 

5th  cover  July  30  9,22 

6th  cover  August  8-10  1.1+5 


Date  harvested  . .  September  10  -  12 


Total 


21.31 


Moth  captures  from  5  ^ait  traps  in  each  block  follow.    Since  the 
DDT  block  was  surrounded  on  three  sides  by  orchard,  there  was  a  greater 
leveling  off  of  moth  captures  throughout  the  season  than  in  the  Clarke 
orchard.    Consequently,  differences  in  captures  in  the  two  blocks  are 
not  so  pronounced  as  in  the  Clarke  and  Kaley  orchards. 

Codling  Moth  Captures 
Period  DDT  Block       Regular  Block 

May  11  to  June  1  1019  265 

June  2  to  12  18  55 

June  13  to  22  129  125  ^ 

June  23  to  July  1  119  126 

July  2  to  30  23  28 

July  31  to  August  10  9  20 

August  10  to  28  k  h 


Table  3.    Large  Scale  DDT  Spray  Experiments  -  Hudson  River  Valley,  I9U5 


Variety  -  Mcintosh 


Orchard  &  Materials  1/ 

Apples 
Per 

Apples 
Clean 

Number  per 
100  i^ples 

Harvest 
Residues  2/ 

(Amount  per  100  gedlons) 

Covers 

Tree 

Per- 
cent 

Worms 

Stings 

Gr.  per  lb. 

DDT 

Average 

J  *  R.  Clarke  &  Sons  orchard, 
Milton,  N.  Y. 
25^^  DDT  (Deenate)  1  lb.  (actual] 

1-5 

2382 

97.6 

0.1 

2.5 

.035 

|S.  S,  Hubbard  &  Son  orchard, 
Poughkeepsie,  N.  Y, 
25^  DDT  (Deenate)  1  lb.  (actual! 

1-6 

19^3 

95.3 

1.2 

H.7 

.057 

Regular  Schedule 

LA  3  lb.,  lime  3  lb.,  NS  l/2p 

Phenothiazine  2  lb. 

LA  3  lb.,  lime  3  lb. 

NS  1/2  pt.,  summer  oil  2  qt. 

i  1-2 

i 

5-6 

1952 

59.8 

28.3 

41.5 

1/    LA  =  lead  arsenate.    NS  -  nicotine  sulfate 


2/    Analyses  by  Division  of  Insecticide  Investigations,  U.  S.  Bureau  of 
Entomology  and  Plant  Qpaarantine. 
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Teste  of  Da»ts; 

71  f teen  duet  treatment e  and  one  spray  treataent  were  conrpared  In 
the  Noriello  orchard  near  Hew  Palts,  N*  T.    Ill  treatnents  were  replicated 
3  tiaes,  each  replicate  consisting  of  approzinately  6  trees  in  a  row. 
Unlike  prerious  seasons  buffer  rows  were  not  left  between  plots.  Ihe 
variety  present  was  Cortland.    Trees  were  uniform  and  medium  else. 

Izcept  for  two  commercial  materials,  the  dry  ingredients  of  each 
dust  were  mixed  by  the  laboratory  personnel  in  a  saiall  Day  mixer.  The 
dusts  were  then  placed  in  a  Bean  self-mixing  orchard  duster,  and  oil 
atomised  into  them  under  kO  pounds  pressure. 

Dust  applications  were  made  early  in  the  morning,  generally  between 
5  emd  S  a.m.  XifT.,  with  a  Hiagara  Direct  Drive  orchard  duster  which  developed 
a  wind  Telocity  of  220  M.P.H.  at  the  end  of  the  discharge  tube.  Approximately 
2-I/2  potmds  were  applied  per  tree  per  application.    Nine  applications,  six 
against  first  brood  worms  and  three  against  the  second  brood,  were  made 
during  the  season.    Applications  were  made  at  7        intervals.  Generally, 
the  foliage  euid  fruit  were  moist  at  the  time  of  application.    Dates  of 
application  and  rainfall  between  dates  follow: 


Bainfall  Since 

Dates  Preceding  Date  (Inches) 

1st  dust  ..'   June  2 

2nd  dust   June  S-9  0.82 

3rd  dust   June  15  O.26 

Uth  dust   June  22-23  2.^9 

5th  dust   June  29  1.91 

6th  dust   July  6-7  1,33 

7th  dust   August  6  7.05 

8th  dust   August  13  1.27 

9th  dust    Angus t  20  0.00 


Date  Harvested       September  I7  to  I9  8.7U 

Total  23.87 


The  sprayed  plot,  used  as  a  standard  of  coarparison,  was  given  a 
lead  arsenate,  nicotine,  and  oil  schedtile  of  6  cover  sprays  during  the 
season.    Vettable  sulfur  was  used  as  a  fttnglcide  in  the  first  cover  spray. 
Dates  of  application  were  June  1,  I3.  23.  July  3,  August  7,  and  August  I6. 

Materials  used  and  resxilts  obtained  in  the  dust  schedules  are  shown 
in  Table  k,  Where  talc  was  used  as  the  carrier,  the  first  dust  cover  con- 
tained kO  percent  dusting  sulfur. 
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Table  k.    Codling  Moth  Dust  Experiments  -  Morlello  Orchard,  New  Paltz,  N.  Y.  -  19I+5 

Variety  -  Cortland 


1 

Apples 

Apples 
Clean 

Number  Per 
100  Apples 

Har\;e8t  J 
Residues  2m 

Plot 

Covers 

Insecticide 

Stick- 
er 

-  Carrier 

per 
Tree 

Per- 
cent 

Worms 

Stings 

Gr.  per  IbJ 

AS2O7  Pb^ 

1 

1-9 

LA  20 

oil  2 

sulfur  7S 

717 

68.4 

20.1 

U3.8 

.019 

.045 

2 

1-9 

LA  20 

oil  2 

talc  78 

92U 

67.1 

16.8 

53.3 

.017 

.038 

3 

1-9 

LA  25 

oil  2 

talc  73 

798 

76.1 

11.2 

27.6 

.028 

.063 

k 

1-9 

LA  30 

oil  2 

talc  68 

1137 

77.3 

8.0 

30.6 

.047 

.103 

5 

1-9 

LA  20+NB  10 

oil  2 

talc  68 

836 

76.0 

9.7 

,30.1 

.025 

.055 

6 

1-9 

LA  20+NB  10 

oil  2 

talc  58+L 

10 

832 

67.7 

12.5 

H3.2 

.025 

.058 

7 

1-9 

LA  20+NB  20 

oil  2 

talc  58 

756 

79.2 

7.7 

23.9 

.023 

.052 

8 

1.2.3.7.8 
^.5.6.9 

LA  20+NB  10 
LA  20 

oil  2 
oil  2 

talc  58+L 
talc  78 

10 

8O9 

68.7 

IJ^.3 

U2.6 

.023 

.050 

9 

1-9 

Pheno  20 

oil  2 

talc  78 

853 

.89.9 

6.1 

8.1+ 

i 

10 

1-9 

LA  20*Phena  10 

oil  2 

talc  68 

651 

91.9 

3.2 

9.5 

.016 

.04? 

11 

1-9 

DDT  5 

None 

talc  95 

826 

90.9 

8.9 

12.5 

12 

1-9 

DDT  5 

oil  2 

talc  93 

7^2 

9^.3 

2.1 

4.8 

15 

1 

2-9 

LA  30 
LA  20 

None 
oil  h 

sulftir  70 
talc  76 

7^1 

70.1 

12.7 

46.9 

.029 

.066 

lU 

1-9 

Com.  #1 

886 

65.1 

17.2 

49.1 

.023 

.060 

16 

1-9 

Com,  #2 

933 

53.6 

31.0 

93.5 

.017 

.039 

13 

1-6 

Spray 

870 

85.6 

3.7 

18.2 

.016 

.045 

1/    LA  =  lead  arsenate.    Oil  =  Prorex  D  dormant  oil  (lOO  viscosity).    Sulfur  =  Corona 
dusting  s-ulfur.    Talc  =  Eastern  Magnesium  Co.  No.  23.    NB  =  Black  Leaf  155 
(nicotine  l4^) .    L=  lime.    Pheno  =  mlcronized  phenothiazine.    Com.  #l=Niagara 
Kolo  M-551  dust  containing  30^  lead  arsenate  and  20%  ben tonite, sulfur.    Com.  #2  = 
Corona  30^*  lead  arsenate  70^  sulfur  dust.     Spray  =1  +  2  covers  LA  3  lbs.-  L  3  Ib.-SS 
1/2  pt, -sulfur  in  1st  cover,  3.  5.  *  6  covers  -  NS  1/2  pt.-  oil  2  qt..,  4th 
cover  -  LA  3  lb.-  L  3  lb, 

2/    Arsenic  and  lead  analyses  by  A.  W.  Avens,  Division  of  Chemistry,  New  York 
Agricultural  Experiment  Station.    DDT  and  phenothiazine  analyses  by  Division 
of  Insecticide  Investigations,  U.  S.  Bureau  of  Entomology  and  Plant  Q;uarantlne. 


oil  was  used  in  nearly  all  laboratory-prepared  dusts  as  a  sticker, 
since  tests  in  previous  seasons  had  shown  the  inclusion  of  oil  increased 
the  adhesive  properties  of  the  dust  and  the  control  obtained.  Differences 
between  the  control  obtained  with  a  k  percent  oil  (Plot  1^)  and  a  2  per- 
cent oil  (Plot  2)  are  somewhat  misleading,  since  a  study  of  the  plot  lay- 
out showed  that  the  Plot  I5  replicates  were  in  the  heavier  infested 
areas  of  the  orchard.    DDT  residues  were  less  than  0,01  grain  per  pound 
of  fruit,  even  where  oil  was  used  as  a  sticker. 

Where  the  talc  was  used  as  a  carrier  with  lead  arsenate  no  bxirn" 
Ing  typical  of  sulfur  or  sulfur-oil  injury  appeared,  but  moderate  to 
severe  arsenical  injury  occurred  on  the  foliage,  the  emo-ant  of  burning 
seeming  to  increase  with  the  increase  in  the  amount  of  lead  arsenate  or 
oil  used  in  the  formula.    Such  injury  on  plots  i^ere  sulfur  was  used  was 
very  light.    When  phenothiazine  was  combined  with  lead  arsenate  and  talc, 
arsenical  injury  was  prevented.    Lime  co\ild  probably  be  used  to  replace  a 
part  of  the  talc  and  would  serve  as  a  corrective  for  the  arsenical  injury. 

In  the  DDT  plots  (ll  and  12),  the  foliage  and  fruit  finish  was  ex- 
cellent.   To  date  the  DDT  dusts  are  the  most  satisfactory  of  any  dusts 
tested  for  codling  moth  control.    Since  DDT  sprays  were  not  used  in  the 
dust  experiments  direct  comparisons  between  control  obtained  and  dusting 
DDT  are  not  available.    It  is  assumed  that  in  most  instances  sprays  would 
have  been  more  effective. 


Laboratory  Investigations  Helative  to  the  Effect  of  Nicotine  and  DDT 
Sprays  and  Daets  on  AdTolts 

Moths  used  in  these  experiments  were  reared  from  worms  collected 
in  the  field  in  the  fall  of  19^3  and  siored  at  about  32  to  35  degrees  P. 
until  January  19^5*  ^iine  thej  ft%f%/in  a  controlled  teaiperature 

room  at  7^  degrees  7  and  60  -  65  percent  relative  hiunidity  and  allowed 
to  emerge  in  large  cloth  covered  cages.    Tor  treatment  they  were  collected 
from  the  rearing  cages  and  placed  in  small  wL  re  screen  cages.    These  cages 
were  then  sprayed  in  a  precision  spray  cabinet  with  a  DeTilbiss  WDA  paint 
spray  gun  at  30  pounds  of  air  pressure  with  the  liquid  valve  open  2  turns. 
After  treatment  and  in  the  seme  cages  they  were  placed  in  the  temperature- 
controlled  room  where  observations  were  made  every  2^  hours.    Cages  which  had 
been  sprayed  with  DDT  materials  were  washed  in  kerosene  and  then  in  soap 
and  water  before  being  used  again.    No  attearpt  was  made  to  feed  the  moths 
either  in  emergence  or  test  cages. 

Although  the  results  of  these  experiments  are  somewhat  erratic, 
and  there  was  an  unusually  high  mortality  in  the  water- sprayed  checks, 
certain  conclusions  are  at  least  indicated.    The  toxicity  of  DDT  to  the 
moths  and  the  rapidity  with  %iiiich  it  kills  seems  to  vary  with  the  way  in 
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y^ich  it  is  used.    A  mlcronized  mixture  of  ^0  percent  DDT  in  Pjrophyllite 
kills  8I0VI7  and  is  less  effectire  than  the  same  concentration  used  with 
&  suitable  vetting  agent,    DDT  dissolved  in  oil  and  used  as  an  emulsion  is 
especiallj  effectire  and  kills  more  rapidl/  than  the  suspended  materials. 
When  two  quarts  of  summer  oil  were  added  to  a  DDT  suspension,  the  rate  of 
kill  and  final  toxicity  were  increased  considerably.    Nicotine,  as  used 
in  these  tests,  was  less  effectire  than  DDT  but  its  effectiveness  was 
greatly  increased  i^en  a  wetting  agent  was  added. 

Studies  of  the  Use  of  Chemicals  to  Destroy  Hibernating  Vorme 

Ho  injury  was  noticed  in  trees  sprayed  with  a  commercial  dinitro-- 
ortho->cresol  trunk  spray  applied  March  ^0,    The  material  was  used  at  the 
rate  of  1  gallon  to  100  gallons  of  spray  in  conjunction  with  1^  gallons 
kerosene  and  1  pint  ferric  chloride  solution  (1  ounce/l  gallon).  The 
formula  for  the  dinitro-ortho-cresol  solution  was  as  follows: 

U,6  dinitro>ortho-cresol   37  percent 

Fhthalic  glycerol  alkyd  resin  ......      6  percent 

Inert  ingredients    37  percent 

Better  96  percent  of  the  larrae  were  killed  on  sections  of  logs 

sprayed  at  the  ^me/the  sprays  were  applied;  as  contpared  to  3  percent  on  un- 
Bprayed  logs. 


Xuropean  Bed  Mite  and  DDT  Sprays,  Poughkeepsie,  N.  Y.,  19U3 

R.  W.  Dean,  New  York  Agricultural  Experiment  Station,  Division 
of  Untofflology,  Hud«oa  Valley  Fruit  Investigations  Laboratory. 

To  date,  there  has  been  no  edarming  build-up  of  iSuropean  red  mites 
iriiere  DDT  sprays  were  used  in  Sastem  New  York.    A  series  of  test  blocks 
were  sprayed  with  DDT,  alone  and  combined  with  various  acaricides,  in  com- 
parison with  the  standard  spray  schedule  and  with  sprays  recommended  for  red 
mite  control.    Iron  three  to  six  covers  were  applied,  the  mite  control  program 
being  started  in  the  third  cover  spray.    The  mite  population  was  sampled  at 
10  to  lU  day  intervals  from  Jxme  1,  before  treatment  started,  to  October  13* 
Bed  mite  had  started  to  build  up  in  the  orchard  eind  some  injury  was  noticeable 
before  the  tests  were  started.    However,  before  the  third  cover  spray  was 
applied,  a  marked  decrease  in  mites  occurred,  due  to  natural  causes  ether 
than  insect  predators.    This  decrease  occurred  in  all  plots,  including  those 
sprayed  with  DDT.    It  is,  therefore,  impossible  to  evaluate  the  treatments. 
There  was  a  small  increase  in  numbers  of  mites  in  the  DDT  plot  late  in  the 
season.    Similar  increases  occurred  in  most  plots  in  which  an  effective 
acaricide  was  used,  but  was  lacking  in  the  check.    At  least  part  of  this  in- 
crease is  attributed  to  the  better  condition  of  the  foliage  in  sprayed  plots 
in  late  summer.    That  on  the  unsprayed  check  trees  was  in  too  poor  condition 
to  attract  mites  by  that  time. 
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In  the  J.  R.  Clarke  and  Sons  orchard  used  for  a  large  scale 
codling  moth  test  of  DDT,  a  late-season  mite  outbreak  was  noted.  The 
species  chiefly  responsible  was  the  common  red  spider  mite,  Tetranychus 
sp.    This  is  the  first  instance,  noted  by  the  writer,  of  an  infestation 
by  this  mite  on  apple  trees  in  the  Hu4^son  Valley  area.    Buropean  red 
mites  were  also  present  but  in  small  numbers.    Hhe  infestation  developed 
about  a  month  after  the  application  of  the  last  DDT  spray  and  was  too 
late  in  the  season  to  cause  serious  damage. 


Apple  Maggot  Investigations  -  Poughkeepffie,  Hew  York,  19^5 

E.  W.  Dean,  New  York  Agricultural  Bjcperiment  Station,  Division 
of  lEntomology,  in  Cooperation  with  the  U.  S.  Department  of 
Agriculture,  Agricultural  Research  Administration,  Bureau  of 
Entomology  and  Plant  Qjoarantine,  Division  of  Fruit  Insect  In- 
vestigations. 

Three  applications  of  DDT  spray  gave  satisfactory  control  of 
apple  maggot  under  light  crop  conditions,  which  tend  to  accentuate  injury. 
The  materials  used  were  GNB-A  DDT-  Pyrophyllite  (1:1  micronized)  2  pounds 
plus  micronized  wet  table  sulfur  1+  or  5  poxinds  per  100  gallons.    They  were 
applied  in  the  second,  third  and  fourth  covers  -  Jtine  25.  July  7  sjid  July 
20.    Ixamination  of  all  fruit  from  six  trees  revealed  from  0  to  Z,12!^  in- 
Jury,  the  average  being  2.315^»    In  19^        average  of  infested  fruit  was 
25>3^^«    ^^T  residues  on  the  earliest  harvested  fruit.  Duchess  picked 
A\igust  g,  was  0.004  grains  per  pound  of  fruit. 

A  schedule  combining  lead  arsenate  and  jikenothiazine  failed  to 
give  adequate  protection  to  large  treee  which  could  not  be  covered 
adequately.    The  materials  used  were  as  follows: 

First  cover  (applied  by  grower)  -  Lead  arsenate,  lime,  wettable  sulfur 

nicotine  sulfate. 
Second  cover  (applied  by  grower)  -  Same  as  first  cover. 
Third  cover  (first  msiggot  spray)  -  Micronized  phenothiazine  2  po\mds, 

wettable  sulfur  U  potmds  -  June  26. 
Fourth  cover  -  Fixed  nicotine  3  pounds,  wettable  sulfur  h  pounds  - 
July  6. 

Fifth  cover  (second  maggot  spray)  -  Lead  arsenate  3  pounds,  hydrated 

lime  3  pounds,  wettable  sulfur 
6  pounds  -  July  20, 


Counts  of  all  fruit  from  four  trees  showed  injury  ranging  from  29.21j^ 
to  80.05^,  the  average  being  51.22jfe.    The  exact  infestation  in  l^hh  is  not 
known  but  it  was  heavy.     Spray  residues  on  Mcintosh  apples  picked  September 
21  were  0,02U  grains  AS2O3  and  0,071  grains  Pb.  per  pound  of  fruit. 
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YAKIMA,  WASHINGTON 


B.  J,  Newcomer,  In  Charge  (Fruit  Insect  Investigations), 
and    W.  E.  Westlake  (Insecticide  Inyeetigations) . 


Seasonal  Conditions 

Full  'bloom  of  apples  was  one  day  later  than  in  19^  and  the  calyx 
spray  was  put  on  at  the  same  time.    Cooler  weather  delayed  the  cover 
sprays  a  few  days.    Th.B  suumner  was  ahout  normal,  but  cooler  weather  in 
September  stopped  worm  activity  earlier  than  in  19^. 

Biological  Observations 

Emergence  of  moths  from  overwintering  larvae  started  late  in 
April,  reached  a  peak  May  2S-30»  and  continued  throughout  June.  First- 
brood  moths  began  emerging  in  July,  reached  a  peak  shortly  after  the 
middle  of  August,  and  emerged  at  a  considerably  reduced  rate  after  that. 
About  31*000  moths  iwere  caught  in  five  baits  as  compared  with  about  29.000 
in  19^3  and  Ul,000  in  I9UU. 


Orchard  Spr^ing  E^erlmente 

Spraying  experiments  were  made  in  two  orchards  in  19^3*  a  Bome 
orchard  in  which  most  of  the  tests  were  repeated  twice,  and  a  Vinesap 
orchard  in  which  a  single  series  was  run*    Single-tree  plots  were  used, 
replicated  S  times  in  each  experiment.    From  each  tree  random  sainples  of 
230  apples  were  taken  at  harvest,  including  both  picked  and  dropped  fruit. 
A  calyx  spray  of  2  pounds  of  lead  arsenate  to  100  gallons  was  used  in  all 
of  the  experiments.    Six  cover  sprays  were  applied  in  the  Rome  orchard 
between  May  25  and  August  18,  and  seven  cover  sprays  were  applied  in  the 
Wine sap  orchard  between  May  23  and  Angus t  22. 

The  spraying  experiments  included  chiefly  tests  of  half-strength 
DDT  (l/k  lb.  to  100  gal.)  in  combination  with  half-strength  lead  arsenate, 
cryolite,  xanthone,  and  nicotine  bentonite,  coorpared  with  full-strength 
materials;  wettable  DDT  powders  with  and  without  a  dinitro  compound  to 
control  mites;  a  test  of  DDT  dissolved  in  oil;  and  a  small  test  of  zinc 
nicotinyl  fluo silicate. 


Spray  Deposits 

Deposit  ansdyses  were  made  for  each  major  treatment  before  and  after 
the  first  to  sixth  cover  sprays,  inclusive,  on  the  Homes,  and  before  and 
after  the  first,  fourth,  sixth,  and  seventh  cover  sprays  on  the  Winesaps, 
with  a  few  exceptions.    IQie  averages  of  these  are  shown  in  table  1. 
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Table  1.    Average  spray  residues  expressed  In  micrograat  per  si^uare 
centimeter.    Yakima,  Washington  -  19^ 


AO  DUO 

Winesap 

Treatment  1/ 

Residue 

Before 

Ju  ver 

Before 

Axter 

spray 

spray 

spray 

spray 

1 

23 

1  AT  0 
XO»C 

Til  1 

3**«l 

oil  A 

ill  7 

2 

AS2O3 

12*0 

19.1 

13.1 

19.9 

DDT 

S.2 

11.3 

 r^^^^  

11^.7 

3 

Fluorine 

39.^ 

58.3 

Ul.O 

67.6 

k 

Fluorine 

27.6 

39.5 

37.6 

51.1 

DDT 

7.1^ 

9.8 

10.3 

15.5 

5 

Xanthone 

10.9 

2?.6 

 l^^T  

^1.3 

6 

Xanthone 

2.6 

lU.l 

3.1 

1^.7 

DDT 

6.3 

9.5 

5.7 

10.1 

7 

Nicotine 

3.0 

5.6 

3.7 

6.9 

Nicotine 

1.7 

1.8 

3.7 

DDT 

6.7 

10.7 

12.1 

9 

Nicotine 

1^.7 

8.H 

5-7 

10.2 

10 

DDT 

6.7 

9.5 

11 

DDT 

6.5 

10.2 

12 

DDT 

6.S 

11.1 

13 

DDT 

6.7 

12.0 

l»^ 

Nicotine 

6.5 

11.6 

15 

DDT 

19.9 

U2.8 

1/    For  details  of  treatment,  see  table  2. 


The  average  deposits  of  A82O3  and  fluorine  were  similar  to  those  of 
19^M^,    The  deposits  of  xanthone  after  spraying  were  less  than  those  of  I9U4 
in  the  Rome  orchard  and  higher  in  the  Winesaps.    Nicotine  deposits  with 
Black  Leaf  135  eaid.  tank-mix  nicotine  hentonite  coiopared  favorably  with 
those  resulting  from  the  use  of  microniaed  dry-mix  nicotine  bentonite  in 
I9UU. 

Control  Results;    The  reB\ilt8  of  the  field  spraying  eacperimentt 
are  given  in  table  2,  and  the  average  niunbers  of  apples  per  box  are  given 
in  table  3.    Plats  1  to  9,  which  were  repeated  three  times,  consisted 
chiefly  of  tests  of  previously  used  materials  compared  with  half  strengths 
of  those  same  materials  to  which  half-strength  DDT  was  added.    Plats  10  to 
13,  made  only  once,  consisted  of  various  tests  of  DDT,  and  plat  ik  of  a 
new  nicotine  cooipound. 

Cryolite;    As  in  previous  years,  cryolite  (3)  gave  results  that  on 
the  whole  did  not  differ  greatly  from  lead  arsenate  (l),  although  in  one 
Rome  orchard  there  were  significantly  fewer  worms,  and  in  the  Winesap 
orchard  both  the  worms  and  stings  were  significantly  greater.    The  Wine- 
sap apples  were  also  smaller,  but  the  Romes  did  not  differ  materially. 
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Xanthone:    This  year  there  were  fewer  wormy  apples  in  the 
santhone  plats  (5)  in  the  Home  orchard  than  in  the  lead  arsenate  ones 
(l),  a  condition  that  has  not  occurred  previously,  but  there  was  no 
such  difference  in  the  Winesaps.    Total  injuries  were  significantly 
less  in  all  three  plats.    The  Winesaps  sprayed  with  xanthone  were  re- 
duced in  size  and  the  Homes  were  slightly  smaller. 

Nicotine;    A  commercial  nicotine  "bentonite  (Black  Leaf  155) (7) 
resulted  in  significantly  more  wormy  fruit  in  two  of  the  three  plats 
than  in  the  lead  arsenate  ones  (l),  Mt  in  terms  of  injured  fruit  the 
difference  was  significant  only  in  the  Winesaps.    Mississippi  bentonite 
was  used  in  the  tank-mix  nicotine  bentonite  (9).  as  this  had  given 
better  resxilts  than  Wyoming  bentonite  in  Indiana.    Last  year  there  was 
no  significant  difference  between  lead  arsenate  and  nicotine  bentonite 
made  with  the  Wyoming  bentonite,  except  that  there  were  fewer  stings  on 
Winesaps  sprayed  with  the  latter.    This  year,  the  results  were  somewhat 
erratic  with  the  Mississippi  bentonite.    In  Orchard  A  there  were  signifi- 
cantly fewer  total  injuries,  but  in  Orchard  B  and  in  the  Winesap  orchard 
the  number  of  wormy  apples  was  significantly  greater.    There  was  no 
effect  on  the  size  of  Homes,  as  compared  with  lead  arsenate,  but  the 
Winesaps  were  smaller.    As  a  matter  of  fact,  the  Winesaps  in  the  lead 
arsenate  plat  may  have  been  abnormally  large,  since  they  averaged  larger 
than  in  any  of  the  other  treatments. 

A  zinc  nicotinyl  fl\iosilicate  was  used  on  four  trees  in  plat  ik, 
with  mineral  oil,  oleic  acid  and  aluminiun  sulfate.    Although  the  control 
was  good,  there  were  some  drawbacks.    An  injury  to  the  fruit  appeared 
late  in  June  consisting  of  small  stinken  black  areas.    A  check  on  this 
showed  that  it  was  caused  by  the  combination  of  the  fluosilicate  and 
oil  and  did  not  occur  if  oil  was  not  used.    At  harvest  about  l6  percent 
of  the  fruit  showed  this  injury  and  the  fruit  was  exceedingly  small 
(table  3). 

DDT;    In  the  plats  %Aiere  half-strength  DDT  was  used  with  half- 
strength  lead  arsenate  (2)  and  half-strength  cryolite  (U),  there  was  a 
very  marked  and  significant  reduction  in  both  worms  and  stings  as  com- 
pared with  full  strength  of  the  latter  materials  (l  and  3):  and  the  re-, 
suits  in  2  and  k  were  equally  good. 

In  plat  6  a  commercially  prepared  mixture  of  DDT  and  santhone  was 
used,  after  the  2nd  cover  spray,  and  there  was  no  significant  difference 
between  this  and  the  straight  xanthone  (5),  except  in  ihe  wormy  apples  in 
the  Winesap  plat.    This  was  apparently  due  to  the  unexpectedly  small 
q\iantity  of  xanthone  deposited  by  this  combination  (see  table  l).  In 
the  other  combinations  the  deposits  of  arsenic,  fluorine  and  nicotine 
were  nearly  always  more  than  half  those  from  the  full-strength  materials, 
but  the  deposit  of  xanthone  was  usually  much  less  than  naif. 
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Table  3.    Size  of  apples  resTilting  from  spray  treatments. 
Yakima,  Wash.,  191^5 


Size  (ave.  no. 

apples  per  orchard  box) 

Plot 

Borne  A 

Borne 

B  Borne 

Wine sap 

average 

1 

Lead  arsenate  3  1^* 

110 

105 

108 

129 

2 

DDT-Lead  arsenate 

136 

115 

125 

11^9 

3 

Cryolite  3  lb. 

115 

109 

112 

155 

1+ 

DDT- Cryolite 

Ilk 

l»+7 

127 

158 

5 

Xanthone  2  It. 

120 

113 

116 

150 

6 

DDT-Xanthone 

106 

117 

111 

IU6 

7 

Comm.  nicotine  bentonite  2  lb* 

99 

115 

106 

1M+ 

8 

DDT-nicotine  bentonite 

130 

123 

127 

139 

9 

Nicotine  bentonite  1:5  (tank  mix) 

109  . 

112 

110 

137 

10 

DDT-Mineral  oil 

118  2/ 

MB  W  M 

" 

~~  *~ 

11 

DDT-DN-111 

106 

12 

DDT,  I9U5 

7/ 

13 

DDT,  I9UI* 

Ik 

Zinc  nlcotinyl  fluosilicate  2  lb. 

190  2/ 

1/ 

For  details  of  treatment,  see  table  2. 

if 

Four  trees  only. 

Seven  trees  only. 

In  plot  8,  where  a  commercially  prepared  mixtiire  of  DDT  and  Black 
Leaf  155  ^'as  used,  results  were  uniformly  much  better  than  from  the 
Black  Leaf  155  alone  or  the  tank-mix  nicotine  bentonite. 

All  of  these  tests  of  DDT  in  combination  with  other  materials 
gave  very  similar  results  which  did  not  differ  significantly  from  each 
other.    The  development  of  mites  and  woolly  aphis  was  very  great  in 
the  combinations  with  lead  arsenate,  cryolite  and  nicotine,  but  neither 
pest  was  of  any  consequence  in  the  combination  with  xanthone.    As  a  re- 
sult of  the  mite  infestation  the  apples  in  plots  2,  k  (except  Orchard  A) 
and  8  were  smaller  than  in  the  other  plots.    In  plot  U,  Orchard  A,  an 
application  of  DH-111  was  made  Jtay  3I  which  stopped  tbe  mites  and 
allowed  the  fruit  to  size  normally.    Many  of  the  apples  in  plots  2 
and  8  were  also  less  highly  colored.    Since  there  were  few  mites  in 
plat  6,  the  fruit  was  as  large  as  in  plot  5«    "Jhis  was  thus  the  best 
all  arotind  treatment  used. 
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Treatments  10,  k  ounces  of  DDT  dissolTed  in  oil,  gave  good 
resiilts,  "but  the  use  of  2  quarts  of  oil  in  each  cover  spray  did  not 
prevent  ^the  mites  or  aphids  from  developing.    In  plot  11,  the  addition 
of  DN-111  to  the  sprays  applied  July  2  and  2^  stopped  the  development 
of  the  mites  imd  resulted  In  larger  fruit,  although  the  woolly  aphids 
became  very  numerous.    Treatments  12  and  13  were  compared  to  see  if 
any  differences  in  the  two  lots  of  DDT  would  show  up.    There  were  fewer 
worms  in  I3,  hut  the  difference  was  not  significant,  and  the  apples 
were  smaller,  the  reason  for  this  not  being  evident.    The  dead  areas 
in  the  apple  leaves,  reported  in  l^Uk,  showed  up  again  this  year 
wherever  mites  were  abundant,  even  on  trees  not  sprayed  with  DDT,  but 
they  were  not  evident  in  plots  6  or  11  where  DDT  was  used  but  where 
the  mites  were  scarce.    This  injxiry  is  thus  correlated  with  mite 
abundance  and  not  with  presence  of  DDT. 

In  treatment  1^  DDT  was  used  at  2  pounds  per  100  gallons,  but 
althou^  the  mites  were  less  numerous  on  these  trees  than  on  others 
there  were  still  too  many  of  them  and  the  woolly  aphids  became  very 
numerous.    Ko  check  on  size  of  firoit  was  possible,  as  only  two  trees 
were  used. 

Use  of  Sprays  to  Kill  Hibernating  Codling  Moth  Larvae  on  Trunks; 
Large- scale  orchard  tests  were  made  in  three  orchards  in  19^3*  Sprays 
were  applied  March  2H  to  April  2,  using  a  regular  portable  gasoline- 
power  sprayer,  with  one  exception,  and  maintaining  a  pressure  of 
around  3OO  poxmds.    Spray  guns  were  used  equipped  with  No.  3  disks. 
Approximately  3*8  gallons  of  spray  was  used  per  tree.    As  usual,  an 
atteinpt  was  made  to  cover  the  trunks  and  most  of  the  rough  bark  part 
of  the  scaffold  limbs.    Sxaminations  for  kill  were  made  2  to  }.yieeke 
after  spraying. 

The  "regular"  formula  (with  the  penetrant)  was  used  in  all  three 
orchards,  and  in  addition  a  quick-breaking  formula  was  used  in  one  of 
them  with  Celite  209  as  a  penetrant  aid. 

The  formulas  and  the  kills  obtained  are  shown  below: 

Percent  kill  in  orchard 

 A  1_  C 


Regular  DNOC  formula:  80  SJ  S8 

DNOC  k  lb. 
Stove  oil  10  gal. 
Triton  B-1956  U  pints 

Ethylene  glycol  .monobutyl  ether  I-I/2  gal. 
Trichloroethylene  1-1/2  gal. 

Quick-breaking  DNOC  formula:  78 
DNOC  1+  lb. 
Stove  oil  15  gal. 
Triton  B-1956  1/2  pint 
Celite  209  3  lb. 
Hydrochloric  acid  I-I/2  pints. 
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The  kills  in  these  tests  were  somewhat  below  those  ustially  ob- 
tained.   This  may  probably  be  due  to  any  one  or  more  of  three  factors: 
the  use  of  gTins,  higher  pressure  than  usual  with  the  consequent  greater 
haste,  and  to  a  sprayman  inexperienced  in  doing  this  type  of  spraying. 
The  spray  was  just  as  effective  as  ever  but  the  application  evidently 
was  not.    The  kill  on  the  trunks  and  lower  scaffold  limbs  for  the 
regular  formula  in  all  three  orchards  averaged  95  percent  compared 
with  72  percent  on  the  upper  sprayed  parte  of  the  scaffold  branches. 


The  results  of  these  large-scale  tests  in  control  at  harvest 
time  are  shown  below: 


Orchard 

Variety 

Percent  wormy 
Sprayed 

(harvest) 
Check 

A 

Regular  (penetrant) 

Wine sap 

27-1 

21. k 

B 

Regular  (penetrant) 

Wine sap 

10. U 

Revised  (Celite) 

Wine sap 

18. g 

22.7 

C 

Regular  (penetrant) 

Wine sap 

13.^ 

23. U 

Regular  (penetrant) 

Jonathan 

32.5 

5^.S 

In  all  tests  except  orchard  A  there  was  an  apparent  increased 
control  where  the  trunk  sprays  were  applied.    In  orchard  A,  however, 
where  the  original  infestation  was  already  greatest  in  the  spray  plot 
and  the  check  plot  was  always  sprayed  by  the  grower  first  and  more 
nearly  on  time,  any  benefit  from  the  trunk  spray  was  not  evident. 

Ho  injury  has  ever  been  observed  to  the  trunks  and  scaffold 
limbs  of  average  size  apple  trees.    The  trunks  of  a  few  smaller  Wine- 
sap,  Delicious,  and  Bartlett  pear  trees  have  also  been  sprayed  without 
apparent  injury. 

Summer  Test  of  Trunk  Spray;    A  summer  test  was  made  of  the 
regular  dinitro-o-cresol,  containing  the  penetrant,  the  quick-breaking 
formula,  and  of  two  DDT  formulas.    On  July  lU  the  trunks  and  scaffold 
limbs  of  6  fruitless  Jonathan  trees  were  sprayed  with  each  of  these 
four  formulas.    Six  similar  trees  were  left  as  checks.    A  few  days 
later  75  to  200  full-grown  larvae  were  placed  on  each  of  one  half  of 
these  trees.    The  sprayed  surfaces  were  examined  twice  each  week  for 
live  and  dead  larvae  and  empty  pupal  cases.    On  Avigust  27,  after  k2 
days,  the  bark  chips  were  removed  and  the  final  examination  was  made. 
On  August  ik,  30  days  after  the  trunks  had  been  sprayed,  about  200 
larvae  were  placed  on  each  of  the  other  three  trees  in  each  treatment 
and  on  the  three  other  check  trees.    This  second  series  of  trees  was 
also  examined  aemi-weekly  until  September  2^,  i&en  it  was  examined  like 
the  first  lot.    The  results  are  shown  on  the  following  page. 
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Percent  of 
larTae  dead 


Ponmla  (Per  100  gallons  of  spray)  Pirst  SeeonA 
   Period  Period 


Dice  (Eegular  forimla  with  penetrant) 

91.5 

93.6 

DNOC  (Q^ick-'breaking  formula  vith  Celite,  2  lb.) 

81.3 

DDT  k  lb.  in  10  gal.  stove  oil,  l/2  pt  B-I956. 

ki.S 

Celite  209,  2  lb. 

31.6 

DDT  (iK  kO)  10  lb. 

27.3 

2U.2 

Check 

23.0 

9.7 

It  is  apparent  from  this  test,  and  that  made  in  19^»  that  a 
s-aaaer  application  of  a  DHOC  trunk  spray,  particularly  the  formula 
containing  the  penetrant,  will  kill  most  of  the  fiUl-grown  larrae 
entering  the  sprayed  surfaces  for  70  to  SO  days  after  its  applica- 
tion to  the  tree  bark*    Neither  DDT  formula  showed  nueh  promise. 

Test  of  Bepellent  Against  Mature  Larvae;  On  Jtily  5»  t«n  badly 
infested  trees  in  a  single  row  were  sprayed  on  their  trunks  and  scaffold 
limbs  to  a  height  of  6  to  7  feet,  using  the  following  formula:  pyre- 
thrum  extract  (Pyrocide  20)  2  percent,  cottonseed  oil  ^  percent,  and 
blood  albumen  emuliifier  2  ounces  to  100  gallons  of  water.    About  2 
gallons  of  spray  was  used  per  tree.    The  rough  bark  was  left  on  the 
tree  except  for  a  narrow  ring  around  the  trunk  where  a  double  beta 
naphthol  band  was  placed,  one  outside  the  other.    The  band  against  the 
bark  was  placed  with  the  smooth  side  against  the  tree.    As  a  check 
against  this  test  the  adjacent  row  of  10  similar  trees  was  similarly 
banded  but  no  repellent  spray  was  applied.    On  November  I3  the  bands 
were  collected  and  the  number  of  larvae  counted.    The  repillent- sprayed 
trees  averaged  1,031  larvae  per  double  band  compared  with  9OO  for  the 
unsprayed  check  trees,  or  a  difference  of  about  1^  percent  in  favor  of 
the  repellent-sprayed  trees.    However,  these  results  are  not  conclusive 
since  the  sprayed  trees  may  have  had  more  worms  than  the  checks. 
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Jaaet  T.  Cooper.  Bureau  of  Xntonology  and  Plant  Qoarantlne, 
United  States  Departaent  of  i^iculture  and  Xdvln  Gould, 
Weat  Tlrglnia  Agrlettltnral  Xa^eriaent  Station. 

These  Investigations  were  carried  on  Jointlj  by  the  Bureau  of  Xntomolofir 
and  Plant  ()^arantine  and  the  West  Virginia  Igricultural  Xiqperiment 
Station. 


Seasonal  Conditions  and  Codling  Moth  Activity 

Zhe  winter  of  19^4-^5  vas  favorable  for  codling  moth  survival 
and  larval  mortality  was  low.    Unusually  warm  weather  during  March, 
i^en  the  mean  tearperatures  averaged  12  degrees  above  normal,  advanced 
vegetation  and  insect  development  almost  a  month  ahead  of  nonnal. 
Peaches  had  passed  full  bloom  in  this  area  cmd  some  apple  varieties 
were  beginning  to  bloom  by  ipril  1.    Subfreezing  temperatures  on  the 
nights  of  ipril  3  and  6  (29^  7.)  and  again  on  May  1  (28°  7.)  resulted 
in  heavy  fruit  kill.    She  peach  crop  was  reduced  to  approximately  60 
percent  and  the  apple  crop  to  30  percent  of  normal. 

The  season  was  unfavorable  for  adult  codling  moth  activity. 
Alternate  warm  and  cool  periods  during  the  spring  brood  resulted  in 
light  egg  deposition  with  the  result  that  despite  the  very  heavy 
codling  moth  population  carried  over  from  19^  and  the  light  crop, 
first  brood  damage  was  not  unusually  severe.    Second  brood  activity 
was  light. 

Pupation  of  overwintering  codling  moth  larvae  had  reached  23 
percent  on  March  ^1  and  the  first  adult  moth  emergence  was  noted  on 
ipril  10.    Ssergence  of  spring  brood  moths  continued  until  June  l6 
%rith  1^  percent  out  by  April  30,  ^  percent  by  May  13  and  89  percent 
by  June  1.    Tirst  worm  entries  were  noted  on  May  16  and  the  first 
exits  on  June  1^. 

Bait  i>ail  collections  reached  a  peeJc  on  May  ik.    Three  periods 
of  sharp  activity  of  spring  brood  moths  were  recorded  in  the  pails; 
i^ril  29-May  1,  May  12-16  and  May  19-23.    Ttie  total  spring  brood  bait 
pail  collections  in  19^5        nearly  twice  as  great  as  in  19UU,  despite 
the  fact  that  collections  were  reduced  in  3  of  the  U  orchards  in  which 
pails  were  located  by  the  aothicide  effect  of  DQDT  sprays.  Ninety-two 
percent  of  the  season's  total  moth  catch  was  taken  during  the  spring 
brood. 

The  growing  season  of  19^5  was  generally  favorable  for  apples* 
Bainfflill  was  above  normal  for  five  of  the  six  months  from  ipril  through 
September.    This  helped  increase  fruit  sise  but  %ms  not  favorable  for 
good  coloring. 
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field  Teeta  of  Insecticides 

A  tlock  of  approximately  20  acres  of  Jonathan  trees  located 
within  a  ISO-acre  orchard  about  7  miles  northwest  of  Martinshurg,  W.  Va. 
was  selected  for  the  19^3  field  tests.    A  fairly  heavy  codling  moth 
poptilation  was  present  in  the  selected  orchard. 

The  selected  hlock  was  divided  into  two  parts  which  will  be  re- 
ferred to  as  Block  A  and  Block  B.    Schedules  compared  in  Block  A  were 
based  around  lead  arsenate  and  those  in  Block  B  on  DDT,  Fungicides 
were  used  thro\ighout  the  season  in  Block  A  but  none  were  used  in  Block 
B  after  the  delayed  petal-fall"  application. 

Tests  were  started  with  the  first  cover  spray  prior  to  which  the 
only  spray  applied  in  this  orchard  was  a  delayed  petal-fall  application 
of  lead  arsenate,  lime  and  lime  sulfur.    Seven  cover  sprays  were  applied 
to  all  plots  during  the  season  on  the  following  dates. 


First  brood  covers  Second  brood  covers 

1st  -  May     7-12  -  July  9-12 

2nd  -  May    21-25  6th  -  July  25-26 

3rd  -  June  11-13  7th  -  Aug.  l^^lk 

kth  -  June  26-27 

First  brood  fruit  injury  counts  were  made  early  in  July  and 
harvest  counts  between  September  11  and  22.    Fruit  drop  was  very  light 
during  the  season  until  immediately  prior  to  harvest  and  only  two 
dropped  fruit  counts  were  taken,  the  first  in  conjxinction  with  first 
brood  counts  in  July  and  the  second  in  conjunction  with  harvest. 

Following  is  a  list  of  materials  used  and  explanation  of  symbols 
used  in  the  tables: 


ZnS  -  zinc  sulfate 

CuS  -  copper  sulfate 

L  -  lime,  hydrated  spray 

LA  -  lead  arsenate  (Orchard  Brand) 

Phenothiazine  -  micronized  tmconditioned  phencthiazine 

Flot.  Sul.  -  Flotation  sulfur 

Fermate  -  ferric  dimethyl  dit hi 0 carbamate 

Oil  -  summer  oil  emulsion  -  835^  oil 

DDT  -  dichloro  diphenyl  trichloroethane  -  amo\ints  indicate  the 
quantity  of  actxial  DDT  used.    In  Block  A  the  appropriate 
amount  of  the  25^  DDT  commercial  formulation  E  was  used 
to  provide  the  amounts  given  in  the  tables. 

In  the  tables  the  first  line  of  figures  are  the  first  brood  in- 
festation count  results  and  the  second  lines  are  the  season's  total 
including  harvest  and  all  dropped  fruit. 
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Table  1.    Block  A  -  Group  1  -  Lead  Arsenate  Schedules 


Clean 
?ruit8 


IT- 
Wonsy 
Fruits 


Plot  Cover 
Ho.  Sprays 


Materials  per  100  gedlons 


Per  100  Fruits 


Worms  Stings 


2.3.5.6  &  7 
k 

2  1 

2  &  3 

k 

'5.6  &  7 

10  1 

2  &  3 
k 

5.6  &  7 

3  1 

2  &  3 

k 

5.6  &  7 

U  1 

2  &  3 

k 

5.6  &  7 

5  1 

2  &  3 

k 

5.6  &  7 


2,3  &  h 
5.6  &  7 

1 

2,3  &  U 
5.6  &  7 


l/2#  ZnS.  2#  L.  3#  LA 
l/2#  CuS,  2#  L.  3#  LA 

hs.f 

Ot\  ft 

3.H 

11.  c 

h.i 

ID.  5 

91.8 

1  SIX  ll 

l/2#  ZnS,  2#  L.  3#  LA  . 
l/2#  CuS,  2#  L,  Uf  LA 
2#  CuS.  l+#  L,  i+#  LA 
l/2#  CuS,  2#  L,  3#  LA 

^6.5 
30-5 

i+.9 
7.8 

6.0 
10.0 

93.0 
156.3 

l/2#  ZnS,  2#  L,  3#  Li 
l/2#  CuS,  2#  L.  6#  LA 
2#  CuS,  U#  L,  6#  LA 
l/2#  CuS,  2#  L,  3#  LA 

62.0 
38.7 

1.2 
^.5 

1.2 
6.1 

62.8 
136.1 

l/CT  ^no,   2T  Jj,  3*  AiA 
l/2#  CuS,  2#  L,  U#  LA,  3  at. 
"Orthol-K"  oil 
2#  CuS,        L,  kfLk 
l/2#  OuS,  2#  L,  3i^  LA 

81.6 
5^.3 

0.1^ 
2.9 

O.k 
3.9 

23.6 
75.0 

l/ZT  iinS,  2iir  L,  3*  LA 
l/2#  CuS,  2#  L,  U#  LA,  3  at. 
"Hy-Tox"  oil  " 
2#  CuS,  4#  L,  ^#  LA 

1  /  oA   (\t<l      OA  T       Til  T  A 

76.5 
50.5 

0.6 
3.3 

0.6 

33.7 

75.0 

l/2#  ZnS,  2#  L,  3#  LA 

U#  LA,  3  Qt.  "Orthol-K"  oil. 

no  funeicide  or  safener 
2#  CuS,  4#  L,  i+#  LA 
l/2#  CuS,  2#  L,  3#  LA 

86.9 
67.1 

0.2 
1.9 

0.2 
2.1+ 

16.3 

48.0 

1#  "Permate,"  3#  LA 
2#  phenothiazine.  3#  LA 
l/2#  CuS,  2#  L,  3#  LA 

U2.3 

0,8 
16.1 

0.8 

2U.6 

18.2 
96.^ 

g#  Plot.  Sul.,  3#  LA 
2#  phenothiazine,  3#  LA 
l/2#  CuS,  2#  L,  3#  LA 

90.5 
50.9 

0.7 
13.8 

0.7 
22.1 

9.6 
77.6 
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Table  2.    Block  A  -  Group  2  -  DDT-Lead  Arsenate  Combination  Schedules 


Plot 
No. 


Cover 
Sprays 


Materials  per  100  gallons 


Clean 
Pmits 


Wormy 
Truits 


Per  100  Fruits 


Worms  Stings 


11 


12 


13 


lit 


15 


16 


17 


18 


19 


1  l/2#  ZnS,  2#  L.  3#  LA,  l/2#  DDT 

2,3.5,6  &  7  l/2#  CuS.  2#  L.  3#  LA 
k  2#  CuS.  4#  L,  3#  LA 

l/2#  ZnS,  2#  L,  3#  LA 

l/2#  CuS.  2#  L,  3#  LA,  l/2#  DDT 

l/2#  CuS,  2#  L,  3#  LA 

2#  CuS,  H  L,  3#  LA 

l/2#  ZnS,  2#  L.  3#  LA 

l/2#  CixS,  2#  L,  3#  LA 

l/2#  C-aS,  2#  L,  3#  LA.  l/2#  DDT 

2#  CuS.  lf#  L.  3#  LA 

l/2#  ZnS,  2#  L,  3#  LA 
l/2#  CuS.  2#  L.  3#  LA 

2#  OuS,  H  L,  3#  LA,  l/2#  DDT 

l/2#  ZnS,  2#  L,  3#  LA,  l/2#  DDT 

l/2#  CuS,  2#  L,  3#  LA 

l/2#  CuS,  2#  L.  3#  LA,  l/2#  DDT 

2#  CuS.  HL, 

l/2#  ZnS.  2#  L,  3#  LA 

l/2#  CuS,  2#  L,  3#  LA,  l/2#  DDT 

l/2#  CuS.  2#  L,  3#  LA 

2#  CuS.  4#  L,  3#  LA.  l/2#  DDT 

l/2#  ZnS.  2#  L,  3#  LA.  l/2#  DDT 

l/2#  OuS,  2#  L,  3#  LA,  l/2#  DDT 

2#  CuS.  1^  L.  3#  LA.  l/2#  DDT 

l/2#  CuS.  2#  L.  3#  LA 

l/2#  ZnS,  2#  L.  3#  LA,  iM  DDT 

l/2#  CuS,  2#  L.  3#  LA,  l/4#  DDT 

2#  CuS.  l+#  L,  3#  LA.  l/4#  DDT 

l/2#  OuS.  2#  L.  3#  LA 

l/2#  ZnS,  2#  L.  1  l/2#'LA. 

n72#DDT 
1  l/2#  LA. 

T72#  DDT 

i/2#  i^r 

l/2#  DDT 

3#  LA 


1 

2 

3.5.6  &  7 

1^ 


2,5.6  &  7 

3 
If 


2.3.5.6  &  7 


2,5.6  &  7 
3 

1 
2 

3.5.6  &  7 
1 

2  &  3 
k 

5.6  &  7 
1 

2  &  3 
k 

5.  6  &  7 
1 

2  &  3 
k 

5.6  &  7 


l/2#  CuS,  2#  L, 
2#  OuS.  ^  L,  1 
l/2#  CuS.  2#  L, 


25.6 


76.  g 
^5.1 

53.0 
30.3 


73.2 
52.^ 


93.^ 
67.1 


5.7 
12,0 


52.2  3.0 
28.1  8.5 


12.7 

1.2 
9.^ 


79.0  1.0 

^6,9  7.3 


0.2 
^.7 


0.1 
5.5 


83.3  0.3 
50.0  9.8 


6.3 
18.2 


1.6 
21. U 


1.2 
13-2 


1.2 
10.9 


0.2 
7.1 


0.2 


0.3 
ih.3 


195.S 


3.3  85.0 
11.5  163.9 


30.2 

128.2 


85.2 
li+8.1 


24.8 
90.0 


36.5 
7^.0 


8.0 
43.3 


22,k 
98.7 


89.2 
56.6 


none 


none  12.6 

10.6  62.2 
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Table  2,  (Continued) 


Plot 
No. 

CoTer 
Sprays 

Haterlals  per  100  gallons 

Clean 
Jrrui  bS 

i 

Wormy 
J!rui  bS 

Per  100  Pruits 
Worms  Stings 

6 

1 

2  &  3 
U 

5.6  &  7 

l/2#  ZnS,  2#  L,  3#  LA 
l/2#  CuS,  2#  L,  3#  LA 
2#  CuS,        L,  3#  LA 
l/2#  CuS.  2#  L.  3#  LA.  l/2#  DDT 

53.2 
^1.7 

1.9 
1.7 

1.9 

1.8 

7^.8 
101.2 

7 

1 

2  &  3 
5.6  &  7 

l/2#  ZnS.  2#  L.  3#  LA 
l/2#  CuS.  2#  L.  3#  LA 
2#  CuS.  4#  L.  3#  LA 
l/2#  DDT.  3  Qt.  »Orthol-K"  oil 

52.8 
^3.1 

5.7 
h.i 

6.7 
5.7 

89.9 
118.9 

20 

1 

2  &  3 
U 

5.6  &  7 

l/2#  ZnS,  2#  L,  3# 
l/2#  CuS,  2#  L,  3#  LA 
2#  CuS.  U#  L.  3#  LA 
l/2#  DDT 

32.8 
27.2 

3.7 
6.1 

3.7 
6.9 

1^5,2 
163.7 

Block  A  -  Single  tree  plots  replicated  fire  times.    The  standard 
of  comparison  for  treatments  in  Block  A  is  Plot  1.  a  J -cover  spray 
schedule  of  3  pounds  lead  arsenate  with  fungicides  per  100  gallons. 

Group  1  -  Tests  of  lead  arsenate  schedules  (See  Table  1.) 

Increasing  the  lead  arsenate  dosage  from  3  pounds  (Plot  l)  to 
k  pounds  (Plot  2)  and  to  6  pounds  (Plot  10)  in  the  2nd,  3rd  and  kth 
coTer  sprays  gave  a  corresponding  decrease  in  percentage  of  wormy 
fruit.    Over  a  50  percent  reduction  resulted  from  the  use  of  6  pounds 
instead  of  the  stemdard  3-pound  dosage. 

No  significant  difference  was  noted  in  the  effectiveness  of  two 
brands  of  summer  oil  emulsion  sold  extensively  in  this  area,  when  used 
in  the  second  and  third  cover  sprays  (Plots  3  both  increasing 

the  control  over  Plot  2  by  approximately  50  percent.    Use  of  oil  and 
lead  without  a  fungicide  in  the  second  and  third  cover  sprays  increased 
its  effectiveness  but  resulted  In  an  increase  in  arsenical  foliage  in- 
Jury  due  to  the  lack  of  a  safener. 

The  two  phenothiazine-lead  arsenate  combination  treatments  (Plots 
8  and  9)  produced  more  clean  fruit  than  the  standard  but  had  more  wormy 
fruit  at  harvest  then  any  other  treatment  cmd  were  less  effective  theui 
the  oil -lead  schedules. 


Trult  finish  vae  satisfactory  in  this  group  with  the  exception 
of  the  oil  plots  where  a  rou^  finish  at  harvest  resxilted. 

Grrotip  2  -  Tests  of  lead  arsenate-DDT  schedules  (See  Tahle  2). 

The  addition  of  l/2-po\md  of  DDT  to  the  standard  in  the  fir at 
cover  spray  (Plot  11 )  was  of  no  value  this  season.    Some  increase  in 
efficiency  was  noted  when  additions  were  made  in  the  second  (Plot  12), 
third  (Plot  13)  and  fourth  (Plot  ik)  cover  sprays.    Addition  of  DDT  in 
the  second  and  fourth  covers  (Plot  l6)  was  more  effective  than  addition 
in  the  first  and  third  (Plot  15)  and  hoth  were  more  effective  than  the 
addition  in  one  spray  only.    The  greatest  increase  in  efficiency  re- 
sulted when  DDT  was  added  in  all  four  first  hrood  covers  (Plot  17). 

The  addition  of  1/^+  pound  of  DDT  to  the  standard  schedule  (Plot 
18)  effected  ahout  12  percent  reduction  in  wormy  fruit  and  a  marked  re- 
duction in  stings  but  the  addition  of  l/2  pound  of  DDT  to  the  1  l/2 
poimd  lead  arsenate  schedule  (Plot  19 )  effected  greater  reductions  as 
compared  to  the  standard  treatment,  decreasing  the  nximber  of  wormy 
fruits  "by  about  l/3  and  the  number  of  stings  by  about  2/3. 

Use  of  DDT  in  second  brood  sprays  following  the  standard  in  the 
first  brood  gave  better  control  than  the  standard  throughout.    In  Plot 
20  where  DDT  was  used  alone  in  second  brood  sprays  the  control  does 
not  appear  significantly  better,  but  it  will  be  noted  in  the  table 
that  first  brood  infestation  in  this  plot  was  higher  than  in  Plots  1, 
6  and  7  used  for  comparison.    Vhile  Plot  J,  using  DDT-susimer  oil  in 
the  three  second  brood  sprays,  gave  increased  control  the  preharvest 
fruit  drop  was  almost  double  the  average  for  the  other  plots  in  this 
group. 


-  35  - 


Table  3.    Block  B  -  Group  3  -  DDT  Concentrations 


Plot 

Cover 

Materials  per  100  Oallons 

i 

Clean 
Jrui  1 8 

i 

Wormy 

JXTll  t  s 

Per  100  Fruits 

Voras 

Stings 

21 

1  thru  7 

l/l|#  DDT  (1#  of  25^  DDT 

82.7 
78.6 

3.1 
^-2 

3.2 
3.6 

23.1 
15.9 

22 

1  thru  7 

l/2#  DDT  (2#  of  255^  DDT 

infl4'.Ai*1fil    IT  J 
um  V  t?    X  txx  A  / 

95.0 

0.6 

0,8 

0.6 
0.8 

k.S 
9.8 

23 

1  thru  7 

3/U#  DDT  (3#  of  255^  DDT 

ittel  V X ciX  A/ 

97.1 

none 
0.2 

none 
0.2 

3.1 
5.1 

2k 

1  thru  7 

1#  DDT  (l^  of  255^  DDT 
niateried  E) 

98.6 
96.1^ 

0.1 
0.2 

6.1 
0.3 

1.3 
3.6 

25 

1  thru  7 

2#  DDT  (8#  of  255^  DDT 
material  K) 

99.7 
97.2 

none 
0.2 

none 
0.2 

0.3 
2.7 

Table  k.    Block  B  -  arotqs  k  -  Comfflercial 

DDT  Vorsulations 

Plot 

Cover 

Materials  per  100  Oallons 

clean 

i> 

Pruits 

Per  100  ITruiti 

No. 

Sprays 

?ruit8 

Worms 

Stin^i 

26 

1  thru  7 

l/2#  DDT  (1  l/k4  kOii,  DDT 
material  X) 

87.6 
8U.0 

1.0 
1.2 

1,0 
1.3 

12.8 
18.1 

27 

1  thru  7 

l/2#  DDT  (2#  25^  DDT 
material  B) 

73.J+ 
58.6 

7.5 
17.9 

8.5 
25.5 

27.3 
U2.7 

28 

1  thru  7 

l/2#  DDT  (1#  50^  DDT 
material  C) 

83.3 
76.0 

1.8 
5.7 

1.8 

6.8 

17.6 
25.9 

29 

1  thru  7 

l/2#  DDT  (2#  255^  DDT 
material  D) 

86.5 
76.0 

1.6 
5.0 

1.7 
6.6 

13.1 
25.7 

30 

1  thru  7 

l/2#  DDT  (2#  255^  DDT 
material  S) 

69.3 
51.6 

6.5 

13.5+ 

7.0 

15.8 

33.5 
67.2 

ko 

1  thru  7 

l/2#.DDT  (2#  25^  DDT 
material  ?) 

76.7 
•85.2 

0.8 
1.9 

0.8 
1.9 

13.7 
15.5 

50 

1  thru  7 

l/2#  DDT  (1  l/ki^  kO^  DDT 
material  G) 

95.1+ 
83,6 

0.2 
2.k 

0.1+ 
2.3 

5.1 
17.^ 

38 

1  thru  7 

l/2#  DDT  (3#  17^  DDT 
material  H) 

90.5 
89.3 

0.3 

0.6 

0.3 
0,6 

10.3 
11.7. 
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lable  k,  (Continued) 


Plot 
No. 

Cover 

Materials  per  100  Gallons 

5t 

Clesm 
Firaite 

Womy 
Jniits 

Per  100  PruitB 
Worms  Stings 

36 

1  thru  7 

1/2t  3®*  (3t  17/»  DD"-7/»  nicotine 

1.1 

1.1 

16.1 

material  I-^L  155) 

70.7 

11.8 

15.4 

27.4 

37 

1  thru  7 

l/2#  DDT  (3#  175^  DDT-7^i  nicotine 

96.2 

none 

none 

U.l 

material  J-dry  cone.) 

88.1 

1.9 

2.2 

12.0 

Table  5*    Block  B  -  Group  5  -  Special  DDT  Foraolations 


Plot 
Ho. 

Cover 
Sprays 

Materials  per  100  Gallons 

Clean  Wonqy 
Pruits  Pruits 

Per  100 
Vorms 

Pr\iits 
Stints 

31 

1  thru 

7 

l/2# 

DDT  (2  l/2#  20^  DDT  impregna- 
tion of  "Loomkill"  talc) 

82.4 
6U.3 

7.7 
16.7 

9.3 
24.0 

12.5 
31.2 

32 

1  thru 

7 

l/2# 

DDT  (1#  505^  DDT  processed 
on  Faller*8  earth) 

78.U 
64. 2 

11.4 

5.8 
14.1 

21.7 
»^1.3 

33 

1  thru 

7 

l/2# 

DDT  (1#  50^^  DDT  micronized 
with  pyrophyllite) 

96.1 
86.5 

0.3 
1.7 

0.3 
1.9 

4.1 
13.8 

39 

1  thru 

7 

l/2# 

DDT  (2  l/2#  205^  DDT  inrpreg. 
nated  on  Miss,  tentonite) 

92.2 
89.9 

0.5 
0.9 

0.5 
0.9 

7.8 
11.0 

3^ 

1  thru 

7 

l/2# 

DDT-1  l/2#  LA  (2#  255^  DDT 
impregnated  on  lead  arsenate) 

92.3 
77.0 

0.4 
3.6 

0.4 
^.5 

8.0 
26.6 

35 

1  thru 

7 

l/2# 

DDT-1  l/2#  LA  (2#  255^  DDT 
processed  with  lead  arsenate) 

88.0 
70.1 

0.5 
6.1 

0.5 
9.1 

13.8 
38.7 

Table  6.    Block  B  -  Group  6  -  Combinations  with  DDT 


Plot 

Cover 

No. 

Sprays 

42 

1  thru  4 

5  thru  7 

45 

1  thru  7 

48 

1  thru  3 

4 

5  thru  7 

Materials  per  100  Gallons 


Clecm  Wonqy 
Pruits  Pruits 


l/^2#  DDT  (2#  255^).  2#  phenothiazias  98.8 

9^.2 

96.9 
95.4 


l/2#  DDT  (2#  2^i) 

l/2§'  DDT  (2#  255^).  l/4#  Miss.  Bent, 
1  qt.  "Orthol-K"  oil 

l/2#  DDT  (2#  255^  DDT),  1  pt.  BL-40, 
5#  Miss,  bent.,  1  qt.  «Orthol-K"  oil  • 
l/2#  DDT  (8#  255^  DDT),  1  pt.  BL-40, 
8#  Miss.  Bent.,  3  qt.  "Orthol-K"  oil 

l/2#  DDT  (2#  25^  DDT),  2/3  pt.  BL-*  99.7 
40,  5#  Miss. bent.,  3  qt.  Orthol-K ott  98.5 


none 
0.3 


Per  100  Pruits 


0.3 

0.3 

1.0 

1.3 

1.3 

4.8 

0.4 

0.4 

2.9 

0.6 

0.6 

4.4 

none 
0.3 


0.3 
1.3 
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fabl«  7*    Block  B  -  Group  7  -  SDf  ComMnatlont  with  Bed  Mite  Control  Materiala 


Plot 
lo* 

Corer 

Material  per  100  Oallone 

1- 

Clean 
Truitt 

Wormy 
Iroite 

Per  100 

Iruits 

Spray • 

Worms 

Stints 

4f 

1  thru  7 

l/2#  DDT  (2#  25?^  DDT) 
6  at.  "Orthol-K"  added 

93.9 
90.8 

O.U 
1.1 

O.U 
1.1 

6.2 
9.2 

»^7 

1  thru  7 
3  &  U 

l/2#  DDT  (2#  255^  DDT) 
6  qt.  "Orthol-K"  added 

93.9 
9^.3 

0.9 
0.4 

0.9 

5.0 
5.8 

hi 

1 

2  thru  7 

l/2#  DDT  (2#  Zbi  DDT) 

l/2#  DDT  (2#  255^  DDT),  1#  Xanthone 

2  OS.  Ghenefllm  B,  1  pt.  kereeene 

99.6 
95.^ 

none 
1.2 

none 
1.2 

O.U 
3.9 

1 

2  thru  7 

l/2#  DDT  (2#  DDT) 
3/g#  DDT-3/U#  Xanthone  (l  l/2#  DDT- 
Xanthone  mix),  2  ox.  Oenefilm  £, 
3  ptt.  keroiene 

97.0 
91.6 

none 

o.i* 

none 
0.1* 

3.2 
9.3 

1 

2  thru  7 

\Ip4   DDT(2#  2*i^  DDT) 
l/2#    DDT  (2#  255^  DDT).  1  l/lj# 
DK-lll  (yonaula  0-^54) 

9i*.3 
91.3 

0.2 
1.2 

0.2 
1.3 

5.9 
8.5 

m 

1 

2  thru  7 

l/2#  DDT  (2#  255^  DDT) 
l/2#  DDT  (2#  255^  DDT)  l/2# 

DH  dry  mix  (?onnula  D-307) 

98.3 
95.6 

none 
0.5 

none 
0.5 

1.7 
4.3 

1 
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T&ble  8.    Block  B  -  Oroup  8  -  Mlscellaneoue  Fornmlations  -  Unrepllcated  Plots 

____  ^  Per  100  Fruits 


Plot 
No. 

Cover 
Sprays 

Materials  per  100  Gallons 

Clean 
Fruits 

Wormy 
Fruits 

Worms 

Stings 

SO 

1 

thru  7 

l/2#  DDT  dissolved  in  1  l/2  pt. 
xylene  &  emulsified  with  B-I956 

97-5 
87.8 

none 
0.3 

none 
0.3 

2.5 

1^.1+ 

89 

■1 

l/2#  DDT  dissolved  in  1  I/2  pt. 
Velsicol  &  emul.  with  B-I956 

98.0 

9^.8 

none 
0.9 

none 
0.9 

2.0 
5.5 

81 

X 

111  ^ 

l/2#  DDT  dissolved  in  1  l/2  pt. 
Isenzene  &  emulsified  with  B-I956 

72.0 
70.8 

15*0 
9.5 

17.0 
11, U 

23.5 

88 

1 

thru  7 

l/U#  DDT  dissolved  in  3/U  pt. 
"benzene  &  emulsified  with  B-I956 

50.9 

22.2 

21.5 
37.2 

28.7 
55.3 

66.6 
115.^ 

91 

1 

thru  7 

1  l/2#  LA  treated  with  3/I+  pt. 
"benzene  &  dried 

69.5 

i^O.l 

2.5 
16.0 

2.5 
19.8 

^5.9 
92.9 

90 

1 

thru  7 

l/U#  DDT  iapregnated  on  1  l/2#  LA 
with  henzBne 

85. U 
6g.8 

1.2 

5.3 

1.6 

6.5 

15.9 
3^.9 

1 

thru  7 

l/p4t  DDT  Imnre^rnflt^d  on  1   1 /p#  LA 

with  benzene 

77.6 

5.3 

U.  \ 

5.6 

k  Q 
20.8 

OC 

1 

thru  7 

1/  CTT  -t^xfi  impregnabeo.  on  Xia 
with  henzene 

93»o 
83.1 

0.  5 

1.  U 

0,5 
1.5 

c 

7»b 
19.^ 

0*7 

1 

thru  7 

l/2w  DDT  impregnated  on  1  l/2# 
LA  with  3[ylene 

90.4 

gl+.l+ 

none 
1.3 

none 
1.3 

3«o 
16.7 

92 

1 

thru  7 

l/2#  DDT  impregnated  on  1  l/2# 
LA  with  acetone 

97.5 
5^.9 

none 
5.^ 

none 
8.2 

2.5 
61.6 

1 

thru  7 

i/2ir        impregnatea  on  2ir  Miss, 
bentonite  with  henzdne 

9^.1 
78.6 

1.5 
7.1 

1.5 
7.6 

X7.6 

93 

1 

thru  7 

l/2#  DDT  impregnated  on  2#  Miss, 
hentonite  with  acetone 

sk.o 

70.3 

2.1 
2.8 

2.6 
3.2 

38.7 

9i* 

1 

thru  7 

l/2#  DDT  impregnated  on  Miss, 
hentonite  with  1  l/2  pt.  acetone 

98.0 
82.8 

none 
0.6 

none 
1,0 

2.0 
19.7 

85 

1 

thru  7 

l/2#  DDT  impregnated  on  mixture  of 
2#  bentonite  and  1  l/kf  DN-111 
with  1  1/2  pt.  benzene 

92.i^ 
82.9 

1.5 

1.5 

5a 

7.6 
13.5 

86 

1 

thru  7 

l/2#  DDT  impregnated  on  mixture  of 
2#  bentonite  and  1#  xanthone  with 
11/2  pt.  of  benzene 

95.9 
90.3 

0.5 
1.9 

0.5 
2.2 

3.5 
9.2 
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Block  B  -  Single  tree  plots  replicated  five  times  (except  in 
Group  8  where  no  replications  were  used). 

Where  DDT  is  indicated  in  the  comT>ination  schedtoles  the  com- 
mercial formtilation  K  was  used. 

The  standard  for  costparison  of  treatments  in  Block  B  is  Plot 
22,  that  is,  1/2  pound  actual  DDT  per  100  gallons  o"btained  hy  use  of 
2  pounds  of  the  2^  percent  DDT  commercial  formulation  K.    In  19^  and 
1945,  this  commercial  formulation  was  as  effective  as  the  1:1  DDT- 
pyrophyllite  micronized  formulation. 

Practically  all  DDT  formulations,  vrtien  used  in  7  cover  sprays, 
left  an  o'bjectional  visible  residue  at  harvest  which  was  not  removed 
"by  brushing.    Chemical  analyses  have  not  yet  been  received  of  the  DDT 
residues  at  harvest,  but  comparison  with  the  19^  schedules  and 
residues  and  those  received  on  this  season's  work  by  other  workers 
with  similar  schedules  leads  us  to  believe  that  in  most  cases  the 
residues  will  be  near  the  tolerance  of  7  milligrams  per  kilogram  of 
fruit. 

Oroxzp  3  -  Tests  of  DDT  concentrations  (See  Table  3). 

Jive  concentrations  of  DDT,  l/k,  1/2,  3/H,  1  and  2  pounds  per 
100  gallons,  were  tested.    All  concentrations  were  highly  effective 
althotigh  the  l/^-pound  one  was  someii^t  inferior  to  the  others.  The 
1/2-pound  and  heavier  concentrations  all  kept  the  percent  of  wormy 
fruits  and  total  worms  per  100  apples  to  less  than  one  and  held  stings 
to  a  very  low  level. 

Group  k  -  Tests  of  Commercial  DDT  formulations  (See  Table  U). 

Eleven  formulations  prepared  by  commercial  concerns  were 
tested  in  Block  B.    Eight  of  these  were  sold  commercially  in  this 
area  in  ISk^  and  the  other  three  given  limited  field  tests  by  growers 
in  cooperation  with  the  manufacturer*    It  is  of  interest  to  note  the 
variation  in  control  effected  by  these  materials  yihen  applied  at  the 
same  concentration,  in  the  same  manner,  by  the  same  operators  using 
the  same  equipment  and  ajjplied  within  a  period  of  approximately  2 
hours  at  each  coverage.    Three  of  these  materieds  definitely  proved 
inferior  to  the  others  and  6  significantly  better  than  the  2  in  between. 

Group  5  -  Tests  of  DDT  formulations  (See  Table  5)  of  six 
special  DDT  formulations  prepared  by  various  methods,  an  impregnation 
of  "Loomkill"  talc  with  a  DDT-benzene  solution  (Plot  31)  was  least 
effective.    This  materied  was  difficult  to  wet,  requiring  pasting  before 
introd'oction  into  the  tank. 


fhe  micron! zed  1:1  BOT-pyrophylllta  material  (Plot  33)  was  even 
more  dlfficxilt  to  wet  than  the  impregnated  talc  formulation  hut  gave 
excellent  control  of  the  codling  moth. 

The  impregnation  of  MisBissippi  bentonite  with  a  benzene  solution 
of  BDT  to  produce  a  20>percent  DOT  formulation  (Plot  39)  was  easily 
handled,  mixed  readily  in  the  tank  and  gave  excellent  control. 

Heither  of  the  two  1:3  I>DT-lead  arsenate  combinations  were  as 
effective  as  the  standard  (Plot  22)  although  the  impregnation  of  BDT 
on  lead  arsenate  (Plot  3^)  appears  to  be  more  effective  than  when  the 
two  materials  are  merely  ground  together  (Plot  3^)*    Severe  folictge 
injciry  resxslted  from  the  use  of  these  two  materials  without  a  safener 
for  the  lead  arsenate. 

aroup  b  -  Tests  of  combinations  with  DDT  (See  Table  6). 

Each  of  three  combinations  of  DDT  with  other  insecticides  gave  a 
highly  satisfactory  degree  of  control  but  not  enough  more  than  the 
standard  treatment  of  DDT  alone  to  Justify  the  expense  of  the  additional 
materials*    lleo,  the  DDT-phenothiazine  combination  (Plot  kz)  %rak8  caustic 
to  those  handliixg  it  and  the  DDT-bentonite-oil  combination  (Plot  k^) 
and  the  DDT-nicotine-bentonite  tank-mix  combination  (Plot  kS)  resulted 
in  heavy  visible  residue  at  harvest  and  caused  heavy  preharvest  fruit 
drop. 

Group  7  -  Tests  of  DDT  combinations  for  Red  Mite  control  (See 
Table  7). 

Six  plots  were  set       for  testing  the  effect  of  red  mite  control 
combinations  on  the  efficiency  of  DDT.    The  addition  of  6  quarts  of 
summer  oil  eaulsion  in  the  foxirth  cover  spray  (Plot  H6)  emd  in  the 
tMrd  and  fourth  cover  sprays  (Plot  kj)  did  not  reduce  the  efficiency 
of  DDT.    Ei^^ever,  fruit  from  both  plots  showed  a  roughness  of  finish 
at  harvest  and  heavy  preharvest  fruit  drop  occurred  on  Plot  kf, 

Oombination  of  DDT  with  Xanthone  (Plot  ^l)  and  the  DDT-Xanthone 
prepared  mixture  (Plot  ^9)  S^^®  effective  codling  moth  control  but  the 
kerosene  tended  to  roughen  the  fruit  finish  and  both  plots  had  objectionable 
visible  residue.    Preharvest  drop  1:5,  these  t^^o  plots  was  less  than  average. 

Mdition  of  two  DN  (dinitro-o-cydohexylphenol)  confounds  to  DDT 
schedules  (Plots  ^4^3  said,  kk)  did  not  reduce  codling  moth  control  nor  did 
either  produce  any  unfavorable  conditions  on  fruit  or  foliage.  Pre- 
harvest drop  in  these  two  plots  was  about  average^ 


&roup  8  -  Tests  of  miscellaneous  formulations  (See  Table  8). 

This  group  consists  of  unrepllcated  single  tree  plots  to  which 
7  cover  sprays  of  rarlous  esqperlmental  formulations  prepared  at  this 
station  were  applied.    Their  comparative  value  Is  Indicated  In  Tahle  8. 


Large-Scale  Orchard  Tests  with  DDT 

Pour  large-scale  orchard  tests  of  DDT  were  observed  during  the 
I9U5  season  and  as  much  data  taken  as  time  permitted.  Information  on 
the  test  blocks  and  the  res\alts  observed  may  be  summarized  as  follows: 

(1)  Border  Orchard  at  Keameysvllle,  W.  Ya. :    A  block  of  Torks 
10  rows  wide  and  Uj  trees  long  was  given  6  applications  of  a 
combination  lead  arsenate-DDT  spray  coasistlng  of  3  pounds  lead 
arsenate  and  if 2  pound  DDT  (2  pounds  of  a  2^  percent  DDT  wet table 
po%/der)  per  100  gallons.    This  block  was  bounded  on  the  south- 
east by  Black  Twigs  which  had  no  fruit  and  on  the  northwest  by 

a  block  of  Stayman  with  a  light  scattered  drop.    A  small  block 
of  Torks  northwest  of  the  Stayman  one  was  given  6  applications 
of  lead  arsenate  with  Bordeaux  mixture.    A  very  heavy  Infestar- 
tlon  was  carried  over  from  19^4.    Zxaminatlon  of  ^000  fruits 
(20  samples  of  200  fruits  each)  taken  at  random  at  harvest 
over  the  DDT-lead  arsenate  block  showed  90  percent  clean  fruit 
€md  2.2  worms  and  9.9  stings  per  100  apples  as  compared  to  only 
8  percent  clean  fruit  and  53. 1  worms  and  i+l6,5  stings  per  100 
apples  in  the  lead  arsehate  block  where  800  fruits  (4  samples 
of  200  fruits  each)  were  examined, 

(2)  G.  X.  E.  Orchard,  four  miles  northwest  of  Martinsburg,  W.  Va.: 
A  block  of  approximately  23  acres  of  Yorks  was  sprayed  with  lead 
ar8enate-DDT-Bordea\ix  using  I/2  pound  DDT  (2  pounds  of  a  25  per- 
cent DDT  wettable  powder)  and  3  pounds  of  lead  arsenate  per  100 
gallons.    Only  4  cover  sprays  were  applied  and  all  were  directed 
against  the  first  brood.    The  Infestation  carried  over  from 

in  this  orchard  %ra8  fairly  heavy,  though  not  as  heavy  as  in  the 
Border  Orchard,    Harvest  counts  of  ^000  fruits  (20  samples  of  200 
fruits  each)  taken  at  random  over  this  block  showed  86  percent 
clean  fruit  and  6,5  worms  c.iid  12.7  stings  per  100  fruits.  Only 
two  100  fruit  samples  were  available  from  a  lead  arsenate  sprayed 
block  flmd  these  showed  only  18  percent  clean  fruit  and  75,5  worms 
and  137,5  stings  per  100  fruits.    Only  four  lead  arsenate  applica- 
tions had  been  made. 


(3)    Hockensmlth  Orchard  at  ShenanffoaR  Junction,  V,  Va.:  The 
infestation  in  this  orchard  was  Tery  heavy  and  coiftparahle  to 
that  in  the  Border  Orchard.    The  DDT  "block  contained  trees  of 
the  Delicious  and  Vinesap  varieties  and  the  experimental 
treatment  consisted  of  l/2  pound  DDT    (2  pounds  of  a  25  per- 
cent water  dispersible  powder)  and  3  pounds  lead  arsenate  per 
100  gallons  of  Bordeaux  mixture.    Seven  applications  were 
made,  5  fi^st  hrood  and  2  second  hrood  with  DDT  helng  used  in 
all  hut  the  first*    Besults  in  this  block  were  coiopared  %rlth 
those  in  a  block  of  Torks  given  7  applications  of  3  pounds 
lead  arsenate  per  100  gallons  of  Bordeaux  mixture  plus,  in 
the  last  6  covers,  3  (luarts  summer  oil  and,  in  the  last  cover, 
1/2  pound  DDT.    Ibcamination  of  2000  apples  (10  samples  of  200 
each)  at  harvest  showed  6S  percent  clean  fruit  and  1.1  worms 
and  U6.3  stings  per  100  apples  in  the  DDT<.lead  arsenate  block 
as  compared  to  k  percent  clean  fruit  and  35»5  worms  and  kSk»S 
stings  per  100  axxples  in  the  lead  arsenate-oll  block  i^ere  1000 
apples  (5  saorples  of  200    each)  were  examined. 

(U)    Chew  Orchard  near  Leetown,  V.  7a.:    This  orchard  had  a 
heavy  carry-over  of  Infestation  from  19^^.    DDT  was  used  in 
only  one  cover  spray  In  this  orchard,  the  third,  and  was  of 
little  value.    A  count  of  2000  fruits  (10  saaqples  of  200 
fruits  each)  showed  only  I9  percent  clean  fruit  with  38,9 
worms  and  272.8  stings  per  100  axrples.    There  was  no  check 
for  comparison  in  this  orchard, 

European  Red  Mite 

Tests  of  materials  and  schedules  for  control  of  the  Buropean 
red  mite  and  other  mites  were  carried  throughout  the  season  but  the 
infestation  in  the  plots  set  up  for  these  tests  was  too  light  to  pro- 
vide an    adequate  test  of  either  materials  or  schedules.  Likewise, 
no  serious  mite  Infestation  developed  in  DDT  plots  run  by  growers. 
However,  compatabllity  of  some  of  the  mite  control  materials  with  DDT 
was  established  in  the  schedules  in  Group  7  of  the  codling  moth  control 
tests. 


Control  of  Codling  Moth  by  Chemical  Removal  of  Crop 

The  experiment  started  with  the  defrultlng  of  the  trees  in  the 
Hensell  orchard  in  19^2  in  an  attempt  to  eliminate  the  codling  moth  by 
this  means  was  concluded  with  the  19^5  season.    In  the  intervening 
period,  no  sprays  were  applied  for  codling  moth  control  and,  each  year, 
sufficient  fruit  was  examined  to  indicate  the  rate  at  which  the  codling 
moth  population  built  up  following  the  defrultlng.    Results  are  tabulated 


"belov  and    indicate    that  defruiting  as  a  method  of  codling  moth  control 
is  impractical  since  only  a  single  relatively  clean  crop  of  fruit  could 
he  anticipated  without  resort  to  spraying  following  such  a  program. 


Summary  of  Population  Build-Up  in  Hensell  Orchard  on  Count  Trees 


First  Brood    Season 


Total       Percent    Per  100  Fruits       Percent    Per  100  Fruits 

Year     Fruit         Fruit    Fruit  — '.   

 Injured    Worms      Stings       Injured    Worms  Stints 


19^1 

106908 

ll+.l 

8 

9 

48. 5 

55 

19 

19^2 

None 

19^3 

36557 

2.0 

0 

2 

12.1 

9 

9 

19Ulf 

20657 

18.9 

11 

13 

71.2 

l?7 

2h 

19U5 

U0362 

5^.3 

71 

2k 

79.0 

162 
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Seasonal  Conditions  and  Codling  Moth  Development 

Rainfall  was  excessive  during  the  six-month  period  from  April  1 
to  September  30,  the  total  at  Vincennes  "being  35.4  inches  or  53  percent 
above  normal.    Mean  daily  temperattires  averaged  3.4®  below  normal  be- 
tween May  1  and  August  31»    Frosts  as  late  as  May  11  and  unfavorable 
weather  during  bloom  reduced  the  crop  to  about  30  percent  of  full. 
Apple  scab  caused  serious  dameige. 

Spring-brood  moth  emergence  began  on  April  12,  13  days  earlier 
than  any  previous  record  but  a  return  to  cool  weather  lengthened  the 
incubation  period  of  the  first  eggs  to  26  days.    The  largest  bait  trap 
catches  of  the  season  occurred  May  5-6  (206l  moths  in  IO6  traps)  but, 
because  continued  unfavorable  weather  interfered  with  moth  activity, 
the  heaviest  first-brood  hatch  was  delayed  and  did  not  occur  until 
between  June  I5  and  20,    By  that  time  few  spring-brood  moths  (an 
estimated  3  percent)  were  present. 

Second-brood  hatch  reached  a  peak  early  in  August  and  the  third- 
brood  hatch  was  the  lightest  observed  in  more  than  10  years. 


1/  The  chemical  analyses  and  particle  size  determinations  reported 

herein  were  made  by  J.  E.  Fahey,  Division  of  Insecticide  Investigations. 
Mr.  Fahey  also  processed  most  of  the  DDT  formulations  used  in  these  ex- 
perl  ments. 


-  - 


Host  growers  who  sprayed  moderately  had  rery  clean  crops. 
The  following  data  illustrate  the  effect  of  differences  in  the  seasonal 
conditions  on  control  for  comparable  treatments  applied  to  the  same 
blocks  of  trees  each  season.    No  supplemental  control  measures  were 
used  between  the  two  seasons. 


 Treatment  ,  Percent  Wormy  Apfples  

1944  (10  sprays)    19*^5  (7  sprays) 

Lead  arsenate,  Bordeaux,  oil  68  ik 

Nicotine  bentonite,  oil  28  9 

DDT  13  2 


Laboratory  Experiments  with  Insecticides 

Tests  conducted  under  controlled  conditions  where  codling 
moths  (usually  100  per  test)  were  allowed  to  rest  for  varying  periods 
of  time  on  residues  from  DDT  solutions  indicated  that  the  age  of  the 
deposit,  the  type  of  solvent  used  and  the  length  of  exposure  each 
greatly  affected  the  restilts. 


Moths  require  about  an  hour  after  emergence  before  they  can 
fly.    Deposits  from  solutions  of  DDT  in  Velsicol  AR60  were  much  more 
toxic  up  to  four  days  ^  age  than  those  of  DDT  in  benzene  or  kerosene 
or  of  a  water  suspension.    DDT  deposited  from  a  benzene  solution  had 
almost  no  toxicity  d\iring  the  first  three  days.    Thereafter  its 
toxicity  increased  and  yAien  from  six  to  fifteen  days  old  it  was  more 
toxic  than  DDT  deposited  from  the  Yelsicol  solution.    The  results  did 
not  indicate  that  the  application  of  concentrated  sprays  to  tree 
trunks  or  ground  debris  to  kill  moths  that  emerge  later  would  be 
practicable. 

In  larvicidal  efficiency  tests,  atomized  solutions  of  DDT  in 
xylene  in  Velsicol  AE-50  specisd,  and  in  Velsicol  +  soybean  oil  applied 
to  fruit  with  a  power  duster  at  a  distance  of  20  feet  gave  very  promising 
results.    In  subsequent  tests  on  Crimes  foliage  in  April  solutions  con- 
taining Velsicol  caused  severe  foliage  injury. 


SDT  Toraolatlons 

Most  of  the  insecticide  work  in  191*5  involved  studies  of  DDT. 
With  the  exception  of  DDT-xanthone,  DDT-Puller's  earth,  micronized 
DDT-Pyrax  and  5  factory-processed  formulations  all  DDT  preparations 
were  fornulated  at  the  laboratory.    A  Mikropulverizer  was  used  to 
prepare  all  dry  powders  and  some  of  the  pastes.    A  pelihle  mill  was 
employed  in  preparing  pastes  used  early  in  the  season. 

Particle  size  detenninations  hy  air  permeation  apparatus  re- 
vealed that  use  of  the  Mikropulverizer  in  hot  weather  without  facilities 
for  cooling  yielded  formulations  of  larger  particle  size  than  had  heen 
obtained  early  in  the  season.    For  example,  DDT-kaolin  (l:l)  processed 
April  28  had  a  mean  particle  diameter  of  k,k  microns  (the  kaolin  alone 
measuring  l.U)  iriiile  that  processed  on  August  h  averaged  6.0  microns. 
This  introduced  an  imexpected  variable  in  those  tests  where  DDT-kaolin 
prepared  in  August  was  compared  with  formtilations  prepared  in  April  or 
May.    As  in  IS^t  water  pastes  prepared  from  19^5  technical  grade  DDT 
could  not  be  ground  as  fine  in  the  equipment  available  as  could  those 
made  from  technical  DDT  supplied  in  1S^3'    ^«  mean  particle  diameter 
of  technical  DDT  pastes  ranged  from  12  to  19  microns  for  different 
batches.    Aerosol  grade  DDT  pastes  processed  similarly  were  reduced 
to  from  6  to  7cl  microns  from  the  same  initial  particle  size. 

Photomicrographs  of  all  formulations  tested  showed  that  a 
wide  range  in  particle  size  of  the  DDT  existed  In  some  of  the  factory 
processed  materials  while  others  were  very  uniform.    The  most  uniform 
mixture  with  respect  to  particle  size  of  both  DDT  and  diluent  was  the 
micronized  DDT-Pyrax. 

Unusual  uniformity  of  particle  size  was  also  present  in  the  10 
and  2.5  micron  lots  of  the  aerosol  grade  DDT  prepared  by  Mr.  Tahey. 


Laboratory- Field  Bxperlments 

The  usual  method  of  conducting  these  experiments  was  followed 
(Bureau  Circular  B-Ul*g,  September,  1939).    Stratified  60-apple  samples 
were  taken  from  each  plot  shortly  before  and  after  the  cover  sprays 
and  before  harvest  for  larvaclde  tests  and  additional  ones  were  taken 
by  the  chemists  for  analyses.    Ten  newly  hatched  larvae  were  applied 
to  each  apple  under  controlled  laboratory  conditions.    The  larvae 
came  from  mixed  local  strains  having  a  relatively  strong  ability  to 
enter  fruit  sprayed  with  lead  arsenate.     Some  UOO.OOO  larvae  were 
utilized  in  these  tests. 

A  block  of  50  niature  Gtolden  Delicious  trees  was  used  for  two 
series  of  tests  and  another  of  mature  Home  Beauty  for  a  third  series. 
Sprays  were  thoroughly  applied  at  6OO  poxrnds  pressure., 
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The  Golden  Delicious  were  sprayed  uniformly  by  the  grower 
with  lead  arsenate,  sulfur  and  lime  through  the  first  cover  spray. 
Eight  additional  sprays  were  applied  by  us.    !Ehe  Rome  Beauty  were 
given  a  uniform  calyx  application  of  lead  arsenate,  sulfur  and  lime 
in  two  1-side  applications  on  April  If  and  19  followed  by  a  sulfur 
dust  on  April  23  and  7  cover  sprays  of  the  test  treatments. 

The  cover  sprays  were  applied  on  the  following  dates: 


Golden  Delicious 


Spray 

Humber 

Series  1 

Series  2 

Borne  Beauty 

1 

May  8 

May  8 

May  1-5 

2 

May  17-18 

May  17-18 

May  n-12,  1^4- 

3 

May  29-31 

May  30-31 

May  23-2I+ 

k 

June  11-12 

June  12 

June  2tk 

5 

June  20^21 

June  20 

June  I5-I6 

6 

July  10-11 

July  10 

July 

7 

July  31-Jms»  1 

July  31 

July  27-28 

8 

Aug.  13-li^ 

Aug.  14 

9 

Aug.  30 

Aug.  30 

Only  a  few  of  the  treatments  applied  to  Golden  Delicious  were 
continued  throughout  the  season.    New  comparisons  were  set  up  as  earlier 
tests  were  discontinued. 

Average  larvicidal  efficiencies  and  deposits  at  the  beginning 
and  end  of  specified  weathering  periods  are  given  herein  rather  than 
the  detailed  paired  efficiency  and  deposit  data. 
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The  a^bbreiriations  ueed  to  indicate  spray  materials  referred  to  in 
the  tables  in  this  report  are  listed  "belowj 


Bdx.  3/h  (3/U: 1-1/2: 100  bordeaux) 

Bdx.  1  (1:2:100  bordeaux) 

Bdx.  h  (U:8:100  bordeaux) 

B-1956  (Bohm  &  Haas  Triton  B-I956) 

Bl.  155-DDT  (Blackleaf  155-DDT  Ifi 
DDT,  li>  Nic.) 

DDT-17  (Tob.  By  P.  &  Chem,  Corp. 
17^  DDT  powder) 

DDT-A    (DDT  Aerosol  grade) 
DDT-B  (DDT-Bancroft  clay  (l:l» 
milled)!/ 

DDT-C  (DDT  technical,  conditioned) 

DDT-DU  (DDT  55^,  Pyrax  105^,  DU 
(dinitro)  dust  85^) 

DDT-?1  (DDT-Pixller's  earth  l:l) 

T-K  (DDT-kaolin  (Cherokee  clay) 
1:1,  milled) 

57l3-'33  (DDT-kaolin  (Cherokee  clay) 
6  spn  milled) 

13.87  ^ 

inches     JDT-lead  arsenate,  6  oz.:2  lb, 

rainf-  milled) 

-P  (DDT-Pyrax  1:1,  micronized) 
JDT-Paste  (DDT-water) 


DDT-IUN  (DDT  5^,  Rotenone  O.650,  Nic. 

1,25^  in  tobacco  dust  carrier) 

DDT-WSF  (DDT  5^,  walnut  shell  flour 
955^,  milled) 

DDT-Wyo.B.  (DDT  milled  with  Wyoming 

bentonite  6  oz.  to  2.5  lb.) 

DDT-X  (DDT  milled  with  Piltrol  X-4l5- 
Mississippi  bentonite,  l:k) 

Deenate  (DuPont's  255^  wettable  DDT 
powder) 

Permate  (ferric  dimethyl  dithio carbamate) 

G-AK-UO  (Geigy's  kOi  wettable  DDT  powder) 

HMP  (hydroxy  methyl  flavan,  255^) 

KWK  (Wyoming  bentonite,  pellet  type) 

LA  (acid  lead  arsenate,  standard) 

Li.  (hydrated  spray  lime) 

NS  (nicotine  sulfate,  Uo^) 

OK  oil  (Orthol  K  emulsive  tjrpe  98^ 
s-ummer  oil) 

S  (wettable  stlfur) 

SP  (soybean  flour) 

S.  oil  (crude  soybean  oil) 


DDT-PC  (20;^  DDT  "impregnated"  in  Panther 

Creek  Miss.  bent,  by  Tob.  By  P.    X-Il-15  (Filtrol  Corp.  Miss.  Bentonite. 
&  Chem,  Corp.)  Same  as  XllO  used  in  previous 

years  except  abrasive  material 
reduced.) 

 ZNP  (zinc  nlcotinyl  fluosilicate,  2^^) 

1/    "Milled",  as  used  herein  refers  to  processing  in  dry  form  in  a 
Mikropulverizer.    Most  materials  were  put  through  k  times. 
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Golden  Delicious 

Efficiency  and  deposit  data  olstalned  from  the  Golden  Delicious 
variety  are  given  In  table  1,    Because  of  differences  In  spray  or 
sampling  dates  the  tvro  series  of  tests  are  not  directly  comparable. 
Unless  otherwise  Indicated  all  formulas  were  made  comparable  on  an 
acttial  DDT  basis,  3/^  1^*  P^^  1^0  gal.  being  used  In  the  sprays  prior 
to  July  1,  and  l/2  lb,  thereafter. 
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Table  1.  Average  Percent  Larvicidal  Efficiencies  and  Spray  Deposits. 
 Vincennes.  Ind. 

Series  1.    Golden  Delicious 


Period       Plot  Materials  per  100  gals. 


0  to  2  days         6  to  20  days 
after  spravine    after  spraving 


Effic.      DDT  Effic. 
%  mmg/ cm^'  % 


DDT 
mmg/cm^ 


At 

5/I8-9/II,  3    Deenate  +  3  lbs.  S.  in  2  sprays 
8  sprays, 

18,83  A  No.  3  +  3  lbs.  S.  in  1  spray, 
inches  1  lb.  Fermate  in  3,  1  qt.  OK 

rainfall  oil  in  5  (2  with  Fermate) 

5    DDT-K33  (Standard  of  comparison) 

16   No.  5+3  lbs.  S.  in  1  spray, 

1  qt.  OK  oil  +  4-  ozs.  SF  +  4-  oas, 
Li.  in  6  sprays 

8  DDT-P 

9  No.  8+1  qt.  OK  oil  and  A  ozs. 

K7/K 

10    Atomized  solution.  1  lb.    DDT  per 
gal.  in  1:3  xylene-kerosene 
280  ml.  per  tree  application 

12    Dust.  DDT-A-N.  3-3  lb.  per  tree 
application 


99.8  11.2 
99.8  16.6 


77.6  8.7 


66.5      A. 5 


83.: 


86.2 


99.6  12.7  82.8 

98.7  16.5  82.8 

99.6  10,1  79.5 

99.9  26.^  93.4 


:7.6 


7.5 
11.8 

8.0 
13.1 

7.2 

20.4. 


53.5  5.5 


3.4 


B. 

3718-8/10; 
6  sprays, 
13.87 
inches 


5 

DDT-K33  (As    No.  5  above) 

99.7 

12.0 

78.8 

6.7 

10 

As  No.  10  above 

79.A 

8.5 

55.1 

5.2 

11 

Atomized  solution.  1  lb.  DDT  per 

69.8 

7.7 

37.1 

6.0 

gal.  in  1:1  xylene-S.  oil  (3 
sprays).  Gulf  301  mineral  oil 
substituted  for  S.  oil  in  3 
sprays.  300  mi.  per  tree  appl. 

12  As  No.  12  above 

13  Dust.  DDT-D4,  A  applications  DDT- 

WSF  thereafter.  3.1  lb.  per  tree 
applicati on 


68.3 
68.7 


4.5 
3.3 


28.1 
25.6 


3.4 
2.0 


C. 

57IS-7/6,      5    As  No.  5  above 
A.  Sprays, 

10.79  7    No.  5  at  double  strength 

inches 

rainfall     L4    No.  5  +  2  lbs.  Uramon  (urea) 


99.3 

9.3 

74.5 

5.4 

99.7 

17.4 

86.3 

10.2 

99.0 

12.8 

77.1 

6.8 
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T£-ble  1  f  continued) 


Series  1.  Golden  uelicious  (con») 
Period        Plot  Materials  per  ICQ  g:als. 


D. 

571S-6/1S,      5  As  No.  5  above 
3  sprays, 

S.iB  inches  6  No.  5  +  1-lA  Ib.DN-lll(dinitro) 
rainfall 

15  No.  5  +  1  pt.  Loro  (lauryl 
rhodinate) 


0  to  2  days         6  to  20  days 
after  spraying    after  spraying 
Ef  fic^.      DDT       Effic.  DDT 


%       cmigTcm^      %  miag/cm'^ 


99.1 


7.8 


71.4.  5.1 


98.-4 

8.5 

70.6 

5.5 

96.2 

10.8 

60.5 

7.0 

99.6 

15.0 

87.7 

8.9 

99.8 

12.0 

88.6 

8.4. 

100.0 

18.3 

9I.A 

13.2 

99.8 

16.1 

91.2 

10.6 

100.0 

20.9 

96. '2 

16.7 

^9.7 

21.8 

93.6 

17.9 

E. 

6721-8/27,      5    As  No.  5  above 
4.  sprays, 

10.04  inches  6B  No.  5  +    Bdx.  4- 
rainfall 

6a  No.  6  B  +  1  qt.  OK  oil 


P. 

7711-9/11,      5    As  No.  5  above 
k  sprays, 

8.04.  50  No.  5  +    1    qt.  OK  oil  and  l/2 

inches  to  1  lb.  "DDT  Depositor" 

rainfall 

16    No.  5+1  qt.  OK  oil,  4.  ozs. 
SF,  L,  ozs.  Li. 


Series  2.  Qolaen  Delicious 

Period        Plot  Materials  per  100  gals. 


A. 

5722-9/12, 
8  sprays 
18.77 
inches 
rainfall 


1    NS,  X-a5,  OK  oil  (1  pt.> 
8  lb.,  2  qt.  in  U  sprays, 
3/4.  pt.,  6  lb.,  2  qt. 

thereafter) 

5B  DDT-K33  (As  No.  5  in 
Series  1) 

18    DDT-xylene.  1:2-1/2  in 

4-  sprays,  1:3  thereafter. 
0.5    OZ.B-I956  in  all 

20  DDTA,  2.5  microns  SMPD 
ground  in  water  with 
0.25  ozs.  B-I956 


0  to  5  days 
after  spraying 


6  to  21  days 
after  spraying 


Effic.  DDT  or  N^c.  Effic.  DDT  or  Hie. 

nmigs/cin2 


90.7 


98. 
98.5 

99.8 


mmgsTcm" 
i4.6 


12.3 
18.1 

13.6 


79.8 


78. .4 
85.1 

93.0 


2.3 


7.7 


13.3 


9.0 
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Ta.ble  1.  (continued) 


Series  2  (con.) 

Period  Plot  Materials  per  100  gals. 
B. 

5722-7/9,       5B  As  No.  5B  above 
U  sprays, 
10.73 
inches 
rainfall 


0  to  5  days  6  to  21  days 

after  spraying  after  spraying 


Effic.  DDT  or  Nic.  Effic.  DDT  or  Nic 
^        imcgs/cm^        %  mings/cm2 


97.^ 


8.8 


69.1 


5.-4 


17    DDT-benzene  1:2.5  +  0.5  02. 
B-1956 

91.3 

7.8 

5.2 

18    DDT-xylene  1:2.5  +  0.5  oz. 

E-1956 

97.0 

13.7 

72. B 

9.5 

19    iJDT-C  +  0.25  02.  B-1956 

95.7 

8.9 

66.8 

>4.2 

20    DDTA  (2.5  microns  SMPD)  + 
0.25  oz.  B-1956 

99.6 

10.2 

89.8 

6.5 

21    DDTA  (10  microns  SjffD)  + 
0.25  oz.  B-1956; 

93-4 

8.9 

5A.6 

A. 8 

22    DDTA  (26  microns  SMPD)  + 
0.25  oz.  B-1956j 

60.9 

6.2 

21.1 

2.6 

1    As  No.    1  above 

96.6 

A.5 

92.2 

2.9 

lA  ZNF  3  lb.  +  2  at.  OK  oil 

90.8 

3.2 

79.0 

2.1 

7B  As  No.  1.  First  U  sprays 
same  as  7  in  Series  1 

97.9 

3.0 

93.6 

2.1 

5B  As    No.  5B  above 

99.5 

15.8 

87.8 

10.0 

liU  DDTA  t,^*o^ina  with  vsater. 
No  wetting  agent 

99.7 

15.1 

92.8 

10.8 

I4B  DDTA-cherokee  clay  (kaolin) 
1:2 

99.8 

16.2 

9/^.6 

11.5 

19A  DDT-C-cherokee  clay,  1:2 

99.8 

U.3 

91.4 

9.9 

17    DDT-benzene  1:3+1  qt. 
OK  oil  and  4.  ozs.  KM 

.  97.1 

22.6 

8^.9 

18.5 

18    DDT-xyiene  1:3  +  0.5  oz. 
B-1956 

100.0 

22.6 

97./, 

17.1 

c. 

7710-9/12, 

A  sprays, 
8.0^4  inchei 
rainfall 


Ta'ble  1.  (continued) 


Series  2.  Golden  Dellcloua  (con.) 


Period       Plot  Material a  per  100  gal. 


D. 

2  sprays, 
6.31 
inches 
rainfall 


1  As  Ko»  1  a'bove 

2  No.  1  +  1  l"b.  Cug  hydroxy 

quinollne 

2B  No.  1  +  189  ml.  Puratized 
N32 

5B  As  No.  5  a^ove 

5A  No.  5B  +  129  ml.  Puratized 
N3I 

50  No.  5B  -f  1  lb.  0u8  hydroxy 
quinollne 

5D  No.  5B  +  3  Ih.  S. 

5B  No.  5B  +  ^  Ih.  Kolofog 
(bentonlte- sulfur) 


0  to  5  days  6  to  21  days 

eifter  spraying  after  spraying 

Efflc.  DDT  or  Nlc.  Effic.  DDT  or  Nlc. 
mmgs/cm2  ^ 


9^.8 
96.0 


U.7 
^.8 


9^.7  3.8 

99.5  13.2 

99.6  1U.5 

98.6  13.9 


98*9 
97.8 


12.8 
Ik.k 


88.8 
8€>.k 

80.0 

87.U 
88.4 

87.0 

8I.3 
82.6 


imngs/ cm2 

1.9 
2.0 

1.8 

7.0 

6.5 

8.0 

7.6 
8.2 


3 

f7'2-9/l2. 
3  sprays, 

Inches 
rainfall 


5B  As  No.  5  above 

5DS  DDT-kaolin  (SB  Clay  Co. 
Type  kl)  1:2 

22A  DDT-kaolln  (Tamm*s  China 
L  clay)  1:2 


99.3  15-6  91.^  10.5 
98.2        13»1         86,0         11. If 

99.0        11.7         91.8  9.8 


21A  No.  22A  -f  It  lb.  HMF 


98.6        13.4  93.8  lO.U 


Differences  of  more  than  3  percent  in  the  average  larvicidal 
efficiencies  given  in  Table  1  may  be  considered  statistically  significant. 
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In  Series  1-A,  Deenate  and  DDT-lcaolin  (1:2)  were  eqiially  ef fee- 
tire  when  used  without  oil  and  more  effective  after  weathering  than 
DDT-Pyrax,    The  latter,  however,  as  in  I9UU,  gave  outstanding  results 
when  supplemented  with  1  qtiart  oil  and  U  ounces  Wyoming  hentonite. 
The  addition  of  oil  increased  the  deposits  of  all  three  formulations. 
The  solution  (lO)  was  atomized  into  the  air  blast  of  an  orchard 
duster  at  50  pounds  pressure  and  at  the  rate  of        gallons  per  hour 
through  3  noszles  mounted  in  a  fish-tail  shaped  outlet  attached  to 
the  hlower  pipe. 

The  atomized  solution  was  less  effective  than  the  spray  sus- 
pension and  turned  the  foliage  when  applied  in  cool  or  humid  weather. 
The  DDT-rotenone-nicotine  dust  was  least  effective. 

In  Series  1-B  the  results  of  tests  with  a  DDT-xylene-oil 
solution  and  another  dust  treatment  are  8ho%m.    The  solution  was  even 
more  injurious  than  the  DDT-xylenc-kerosene  formula  and  less  effective. 

Urea  was  added  to  DDT-kaolin  (Plot  1^,  1-C)  to  observe  the 
effect  on  efficiency  of  the  DDT  as  well  as  the  red  mite  popTilation, 
It  had  no  effect  on  either  hut  the  fruit  on  this  plot  stayed  green  a 
few  days  longer.    DN-111  (Plot  6,  1-D)  and  Loro  (Plot  I5),  were  in- 
cluded for  the  same  reason,  the  former  having  no  effect  on  efficiency. 
Loro  Increased  the  deposit  hut  greatly  reduced  the  effectiveness. 

▲  ^:8:100  bordeaux  with  and  without  oil,  6A  and  6b  (Series  IS) 
had  no  adverse  effect  on  the  DDT-kaolin  formulation.    The  oil  increased 
the  DDT  deposits  and  their  effectiveness. 

A  commercial  "DDT  Depositor"  (5C)  prevented  preferential  wetting 
of  DDT  by  the  oil  and  gave  slightly  better  results  than  slurry  of  k 
o\inces  lime  and  k  ounces  soybean  flour  (16). 

In  Series  2A,  the  standard  nicotine  bentonite  proved  less 
effective  them  DDT  (5B)  Mh.en  the  deposits  were  comparatively  fresh 
but  was  equally  effective  eifter  longer  periods  of  weathering.  Similar 
res\ilts  were  noted  in  19^.    A  DDT-xylene  emulsion  (18)  proved  con- 
siderably superior  to  DDT-kaolin  both  in  effectiveness  and  in  amoTont 
of  deposit  but  it  was  less  effective  than  a  water  paste  of  the  aerosol 
grade  (20)  groiind  to  2.3  microns  surface  mean  particle  diameter. 

In  Series  2B,  a  benzene  emulsion  (17)  was  much  less  effective 
than  the  xylene  formula  during  the  early  part  of  the  season.  Later 
(Series  2C]i  when  mineral  oil  and  bentonite  iiras  added  to  the  benzene 
emulsion  (17)  the  results  were  more  satisfactory  but  still  not  as  good 
as  obtained  with  a  DDT-kaolin  suspension  or  with  the  xylene  emulsion. 
The  conditioned  technical  DDT  with  a  mean  particle  diameter  of  7,7 
microns  was  only  slightly  less  effective  than  the  DDT-kaolin. 
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Plots  20,  21,  and  22  were  arranged  to  evaluate  the  in^ortance 
of  particle  size.    The  tests  were  made  with  the  aerosol  gretde  of  DDT 
because  It  could  be  separated  into  close  fractions  while  the  technical 
grade  coxild  not.    ▲  minimum  but  equal  quantity  of  wetting  agent  was 
used  with  each  lot.    This  was  necessary  to  hold  the  coarse  material 
In  suspension  even  with  agitation  but  could  have  been  omitted  from 
the  2.5  micron  preparation. 

As  evident  from  Series  2B  (Plots  20,  21,  22)  the  2.3-mlcron 
material  was  far  more  effective  than  the  10-mlcron  lot  and  that  In 
turn  was  much  more  effective  than  the  aerosol  grade  in  its  original 
form.    The  cause  of  this  iticreased  effectiveness  has  not  yet  been 
determined. 

Nicotine  bentonite  (Plot  1  in  Series  2C)  was  significantly  more 
effective  than  zinc  nicotlnyl  fluosillcate  (lA).    The  change  from  DDI 
to  nicotine  bentonite  (Plot  7^)  resulted  in  no  loss  of  effectiveness 
during  the  period  while  nicotine  deposits  were  being  built  up.  The 
aerosol  grade  DDT  ground  with  water  (iUa)  to  a  mecm  particle  diameter 
of  6  to  7  microns  in  the  Mikropulvefizer  gave  significantly  hi^er 
efficiencies  after  weathering  but  no  larger  deposits  than  technlccd 
DDT  ground  with  kaolin  (5B). 

Still  higher  efficiencies  were  obtained  when  the  aerosol  grade 
DDT  was  ground  with  kaolin  (l^B).    They  may  have  resulted  from  a 
greater  reduction  in  particle  size  since  the  material  used  on  plot 
IUB  averaged  1.8  microns,  only  slightly  more  than  the  kaolin  itself, 
while  that  used  on  plot       averaged  2. 5. 

It  appears  highly  probable  that  differences  in  particle  size 
of  the  DDT  in  various  formulations  may  account  for  most  of  the  differ- 
ences in  effectiveness  when  used  without  oil  and  that  the  optimum  mean 
diameter  of  the  DDT  particles  may  be  2  microns  or  less.    The  aerosol 
grade  of  DDT  is  believed  superior  to  the  technical  one  for  the  pro- 
duction of  low  particle-size  water  disperslble  powders. 

From  the  Series  2D  tests  it  seems  evident  that  the  new  fungicide 
Puratized  K^S  may  adversely  affect  the  efficiency  of  nicotine  bentonite 
but  not  DDT.    It  is  also  evident  from  these  tests  that  the  mild  sulfurs 
reduce  effectiveness  after  periods  of  weathering  largely  by  reducing 
toxicity  rather  than  resistance  to  weathering. 

In  Series  2E,  type  ^1  kaolin  with  DDT  proved  less  effective 
after  weathering  than  Cherokee  clay  or  China  L  clay.    Of  the  three 
types  the  Cherokee  clay  mixture  was  more  difficult  to  we-  than  the 
others  and  its  particle  size  was  the  largest.    Hydroxy  meohyl  fl^van 
had  no  adverse  effect  when  used  with  DDT-kaolin. 
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In  it  was  reported  that  heayy  DDT  deposits  appeared  toxic 

to  mites  since  the  aite  and  spider  populations  on  a  DDT-Pyrax^oil  plot 
were  negligi'ble  and  appeared  less  than  coiild  be  accounted  for  by  the 
use  of  l/h  percent  sunmer  oil.    Sridence  has  been  obtained  as  will  be 
shown  later,  that  the  mixture  is  very  toxic  to  and  effective  in  con- 
trolling Bites  at  the  time  of  application.    The  numbers  of  Suropean 
red  mites.  Parate t ranychus  pllosus,  and  common  red  spider,  Tetranychus 
blaaculatus  present  on  several  of  the  plots  after  the  last  spray  are 
given  in  Table  2,  along  with  the  DDT  residues  at  harvest. 


Table  2.    Number  Suropean  Red  Mites  and  Common  Bed  Spiders  per  Leaf  on 
September  7  and  the  DDT  Residues  in  Parts  per  Million  on 
September  11  and  12,  Series  1  and  2  plots.    Vincennes  19^5' 
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6 
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13 

7B 

8.2 
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50 

25.7 
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l^A 
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32 

8 

10.5 

1.3 

l^B 

18.0 

10 

9 

36.7 

O.k 

17 

27.1 

o.k 

10 

8.1 

6 

18 

22.1 

6 

12 

3.5 

1 

19A 

14.1 

27 

13 

3.6 

1 

20 

12.H 

6 

16 

a.6 

0.6 

2U 
22A 

13.7 
11.9 

k 
Uo 

Since  these  are  unreplicated  plots  differences  in  the  mite  popula- 
tions are  not  all  the  result  of  the  spray  programs.    In  general  the  plots 
which  received  oil,  Nos.       50.  9,  16  and  I7  had  the  heaviest  DDT  residues 
and  the  lowest  mite  populations.    Outstanding  exceptions  were  the  dust 
plots.  Bos.  12  and  I3,  and  No.  21A,each  of  idxich  received  supplemental 
materials  effective  against  mites. 
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Brpgrlmentt  with  Beng»n0  Hexachlorlde 

A  small  qiiantity  of  1>ensene  hexachlorlde  (Srltleh  666)  containing 
35  percent  of  the  gamm  1  toner  vat  recelred  In  time  for  use  In  the  flnetl 
cover  spraj.    She  material  vas  groxiad  vlth  an  equal  quantity  of  kaolin 
(Cherokee  el*j)  for  use  la  a  spray  suspension  and  mixed  with  enou^ 
kaolin  to  make  a  dust  containing  5  percent  of  the  gamma  Isomer.  She 
sprajr  was  diluted  to  l/2  pound  of  the  gamma  Isomer  per  100  gallons  and 
applied  to  a  tree  In  Plot  p  (sprayed  with  BOT-kaolla  earlier).  She 
dust  was  lulled  to  one  tree  In  a  plot  proTlously  dusted  with  DDH.walnut 
shell  flour. 

Single  applications  made  iugust  30  gare  the  felloid.ng  results. 


lesldual  efficiency  Percent  Nltes  and  Spiders 
on  Aug.  27  from  Spray  larricldal  efficiency  per  100  Leares  l/ 
earlier  DDT  applied  «  


applications. 

Asg.  30 

Aug.  30 

Sept.  11 

Sept.  17 

Aug.  30 

Sept.  7 

SDff 

100.0 

97.^ 

1.696 

93.^ 

666 

95.3 

75.3 

71.0 

9usts 

28.8 

BDT 

70.5 

23.6 

33.3 

666 

67 

25-8 

11^* 

128 

1/    About  80  percent  red  mlt®§  on  August  3O  and  9^  percent  on 
Septeml>er  7<- 


Balnfall  hetween  August  30  and  September  17  totalled  I.71  Inches. 
Although  the  666  dust  appeared  a^ut  as  effective  as  the  Wf  dast,  when 
the  666  was  applied  as  a  spray  It  pro^«d  far  less  eff Retire  than  the  DDT 
spray  and  the  residual  efficiency  m.  Septemlier  I7  was  largely  due  to  old 
DDI  deposits.    Ihe  material  should      tested  farther  in  other  formala- 
tlons  but  much  testing  on  apples  appaars  useless  until  an  odorless 
preparation  is  aTallable.    fhe  single  spray  seriously  affected  the  flavor 
of  apples  harvested  as  late  as  October  1.    Ihe  bensene  hexachlorlde 
showed  less  toxicity  to  mites  than  DDI. 

Home  Beauty 

This  variety  was  divided  into  17  plots,  each  replicated  6  times  on 
eingl®  trees  in  a  restricted  random! s&t ion.    A  seventh  replicate  of  2  trees 
was  sprayed  with  ik  of  the  treatments  and  used  to  obtain  the  larvlcidal 
efficiency  and  deposit  data  summarized  in  lable  3.    Details  of  the  spray 
treatments  are  given  in  Table  U. 
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Table  3.    Average  Percent  Larvicidal  Efficiencj  and  Amount  of    Spray  Deposits 
in  mmgs.  per  Square  Centimeter  of  Fruit  Surface  at  Various  Intervals 
After  Spray    Applications.    Vinceanes.  Ind.  19A5 

Serj,e3  3.    jlome    Beaui^y  (Deposits  given  in  parentheses) 

Interval  between  spraying  and  sampling 
Plot  Formula  (quantities  per  100  gals.)       0  to  2  days    8  to  2L  days  days 


1 

oil  in  k  sprays.  Standard 

AS2O3 

(17.1) 

(8.8) 

(8.8) 

2 

Lead  arsenate,  bordeaux, 

DDT— K     with  oil  in  /  «?nrflv<i 

DDT 

93.3 
(7.2) 

67.8 
J) 
(^.5) 

42.3 
(3.6) 

3 

As  No«  2  exeeDt.  Tieena+.e 
replaced  dDT-K 

AS2O3 
DDT 

(7.3) 
(9.0) 

73  *5 
(^.1) 

(5.^) 

(2.2) 
(5.2) 

bentonite,  oil.  Each  at 
half  strength 

Nic. 

(2.2) 

(0.8) 

(0.7) 

5 

Tank  mix  nicotine.  Miss, 
bentonite.  Standard 

Nic. 

83. Q 
(3.6) 

(l.A) 

(0.8) 

6 

6  oas.  DDT  (as  DDT-X)  sub- 
stituted for  NS  in  Mn  / 
formula 

UU  X 

79.3 

53.^ 

29.6 
k4.  /; 

7 

6  02S.  DDT  (as  DDT-X)  added 

DDT 

95.2 
(6.0) 

68.9 

lO.a; 

(3.8) 

42.3 

(0.4) 

(3.2) 

10 

Same  as  7  except  Deenate 
substituted  fop  TiDT— Y 

Ni  0 

DDT 

98.1 
(7.1) 

73.2 

51.2 

(0.4) 

(4.8) 

11 

NS    1/2  Pt.  DDT-Wvo.  B. 
2  lb.,  U  02.,  S.  oil  1  qt. 

Nic. 

DDT 

(2.2) 
(6.0) 

(1.0) 
(3.6) 

48.4 

(0.7) 

(2.9) 

12 

Bl.  155-DDT  +  1  qt.  OK  oil 

Nic. 

L/J-'  1 

93.  A 
(0.8) 

61.1 

(0.7) 

V4.J-; 

31.0 

(0.1) 

^4.0; 

U 

Deenate  +  1  qt.  OK  oil 

11 
DDT 

99.8 
(U.8) 

93.1 
(9.6) 

75.1 
(13.1) 

15 

DDT-P  +  1  qt.  OK  oil 

DDT 

99.9 
(17.1) 

92.2 
(10.4) 

86.4 
(11.6) 

16 

DDT-K  +  1  qt.  OK  oil 

DDT 

99.2 
(17.3) 

8^.8 
(8.4) 

75.1 
(10.4) 

17 

No.  16  with  DDT-K  at  double 
strength.  2  sprays  omitted 

DDT 

99.7 
(18.5) 

36.7 
(9.6) 

68.8 
(8.1) 

Because  of  Interplot  migration  of  moths  some  weight  mast  be 
SiTen  to  differences  in  effectiveness  shown  hy  the  data  in  Table  3 
that  do  not  appear  in  the  final  infestation  data  giren  in  Table  3- 
The  larricidal  efficiencies  of  Plots  1.       and  6  indicate  that  these 
treatments  applied  to  larger  acreages  wonld  hare  coaapared  less  favorably 
with  the  ether  plots  than  the  data  in  Table  5  indicate. 

There  is  no  evidence  that  synergy  resulted  from  the  combination 
of  DDT  with  nicotine  bentonite  (compare  plots  h,  6,  and  7)  althoxi^ 
the  combination  (7)  was  much  more  effective  than  the  6  ounces  of  DDT 
(6). 

Deenate  gave  better  results  tiian  DDT-kaolin  (l:l)  n^en  added 
to  either  lead  eursenate  (3)  or  nicotine  bentonite  (10)  probably  be- 
cause of  the  smaller  particle  site  of  its  DDT,    Daring  the  period 
when  6  ounces  of  DDT  was  used  to  supplement  lead  arsenate  on  plots 
e  and  3  the  DDT  deposits  on  these  two  plots  were  almost  identical  with 
those  on  plots  6,  7 

The  substitution  of  wettable  sulfur  for  oil  in  the  kth  and  5th 
cover  sprays  applied  to  plots  4  to  12  inclusive  reduced  the  effect lve-> 
ness  of  these  treatments  and  made  them  comopare  less  favorably  with  the 
others  than  they  would  under  normal  conditions, 

▲s  already  indicated  bentonite  was  added  to  the  Plot  I5  formula 
to  prevent  preferential  wetting  of  the  DDT  and  "battering  out"  in  the 
tank.    ISDT-lcaolin  and  oil  formed  an  inverted  mixture  under  field  con- 
ditions despite  the  addition  of  bentonite.    Attempts  to  prevent  this 
by  the  addition  of  more  bentonite  and  later  by  building  a  by-pass  into 
the  puop-overflow  and  intake  lines  failed.    It  was  prevented  by  in- 
cluding bordeaux  in  the  fourth  and  fifth  sprays  euid  thereafter  by 
adding  a  slurry  of  2  ounces  of  lime  and  2  ounces  soybean  flour  per  100 
gallons.    The  lew  efficiency  of  the  DDT-kaolin-oil  formulas  compared 
with  Deenate-oil  was  a  result  of  this  which  was  corrected  before  the 
principctl  codling  moth  attack  occurred.    Deenate-oil  and  some  of  the 
nicotine  bentonite-DDT  miztxires  showed  some  tendancy  to  "invert"  as 
the  season  advanced  and  warmer  water  was  used  hence  similar  adjust- 
ments were  made  in  these  formulas,  the  lime  being  omitted  from  tnose 
containing  nicotine. 


Tiald  Tegtlmc  of  Insectlcldea  on  Handoniied  Plots 

In  addition  to  the  plots  arraneod  on  the  Bene  Beauty  yariety 
SOBO  of  the  treatments  were  repeated  on  the  Turley*  Jonathan  and  Sen 
Saris  Tarieties  and  additional  treatments  ad.ded.    Seren  eorer  sprajs 
were  applied  on  approzinately  the  same  schediale  as  for  Eome  Beauty 
except  the  final  sprays  were  applied  on  Au^^st  2  and  3* 

Details  of  the  spray  formulas  are  giren  in  Table  k.  Infesta- 
tion data  are  summarised  in  Table  5.    Also  included  in  Table  ^  are 
the  DDT  residues  Just  prior  to  and  during  Heme  Beauty  harrest  and  at 
the  first  pickings  of  the  Turley  and  Ben  Daris  Tarieties. 


Table  k.    Spray  Zormolas  Used  in  Small  Plot  field  Tests  in  19^^ 


Borne  Beauty  (17  treatmentSt  single  tree  plots  replicated  6  times) 


Plot    Spray  Ho»       Quantities  of  materials  used  per  100  ggl, 

1  1  LA  ^  lb..  Li.  2  lb..  OE  oil  1  pt..  SF  ^  os. 
2^  LA  4  lb..  Bdz.  OK.  oil  2  qt. 

5  LA  H  lb. .  Bdjp.  3/k 
6-7  LA  3  lb..  Bdx.  3/k 

2  1  LA  U  lb..  Li.  2  lb.,  DDT-K  3/k  lb.,  OK  oil  1  pt. 
2  LA  »^  lb.,  Bdx.  3/^.  DDT-K  3/^  lb.,  OK  oil  2  qt. 

3-4  LA  2  lb..  Bdx.  3/^.  DDT-K  3/k  lb..  OK  oil  2  qt. 

6  Bdx.  3/U.  DDT-K  2  lb. 

7  Bdx.  3/^.  DDT-K  1-1/2  lb. 

3  Same  as  Plot  2  except  Deenate  substituted  for  DDT-K 

k  1  IS  1/2  pt..  X-415  k  lb..  OK  oil  1  pt. 

2-^6-7  HS  1/2  pt..  X-iH5  k  lb..  OK  oil  1  qt. 

*i-5  HS  1/2  pt.,  X-415  k  lb..  S.  3  lb. 

5  1  HS  1  pt.,  X-415  g  lb..  OK  oil  1  qt. 
2-3,6-7  HS  1  pt..  X-i*15  g  lb..  OK  oil  2  qt. 

^5  HS  1  pt..  i4l5  8  lb..  S.  3  lb. 

6  1  DDT-X  30  OS..  X-U15  2-1/2  lb,.  OK  oil  1  pt. 
2-3  DDT-X  30  OS..  X4l5  2-1/2  lb.,  t  :  oil  1  qt. 
H-5  DDT-X  30  OS..  X-U15  2-1/2  lb.,  S.  3  lb. 

6-7  DDT-X  30  OS..  X-H15  2-1/2  lb.,  OK  oil  1  qt..  ST  k  ot. 
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•yable  ^.  (coDtinued)  

dome  Beauty  (continued) 

Plot     Spray  Ho.     Quantities  of   materials  used  per  lOQ  gals. 

7  Combination  DDT-nicotine  bentonite.    Same  as  6  +  l/2  pt.  NS 

8  Same  as  7  except  reduced  to  1/2  lb.  or  2  lbs.  altogether 

9  Same  as  Plot  7  except  equal  quantities  of  soybean  oil  substituted 
for  Orthol  K.    Soybean  flour  omitted 


10  1  NS  1/2  pt.,  X-A15  4  lb.,  Deenate  1-1/2  lb.,  OK  oil  1  pt. 
2-3,6-7  NS  1/2  pt.,  ^X-U?  k  lb.,  Deenate  1-1/2  lb.,  OK  oil  1  qt. 

^-5  NS  1/2  pt.,  h    lb.,  Deenate  1-1/2  lb.,  S.  3  lb. 

11  1  NS  1/2  pt.,  DDT-Wyo.  B.  2  lb.  U  oz.,  S.  oil  1  pt. 
2-3,6-7  NS  1/2  pt.,    DDT-Wyo.  B.  2  lb.  U  oz.,  S.  oil  1  qt. 

^-5  NS  1/2  pt.,    DDT-Wyo.  B.  2  lb.  U  oz.,  S.  3  lb. 

12  1  Bl.  155-DDT  3  lb.,  OK  oil  1  pt. 
2-3,6  Bl.  155-DDT  3  lb.,  OK  oil  1  qt. 

Bl.  155-8BT  3  lb,,  S..  3  lb. 

7  Bl.  155-CDT    3  lb.,  OK  oU  1  qt.,  SF  2  oz. 

13  1-3,6  Deenate  4-  lb. 

4.-5  Deenate  ^    lb.,  Bdx.  1 

7  Deenate  3  lb. 

14  1  Deenate  4^  lb.,  OK  oil  1  pt. 

2-3  Deenate  U  lb«,  OK  oil  1  qt.,  4  oz.  KWK 

4.  Deenate  4.  lb.,  OK  oil  1  qt.,    Bdx.  1 

5  Deenate  4.  lb.,  Bdx.  1 

6  Deenate  4.  lb.,  OK    oil  1  qt.,  SF  2  oz.,  Li.  2  oz. 

7  Deenate  3  lb.,  OK  oil  1  qt.,  SF  2  oz.,  Li.  2  oz. 

15  1  DDT-P  2  lb.,  OK  oil  1  pt.,  KWK  ^  ozs. 
2-3,6  DDT-P  2  lb.,  OK  oil  1  qt.,  KKK  oz. 

it  DDT-P  2  lb.,  OK  oil  1  qt.,  Bdx.  1 

5  DDT-P  2  lb.,    Bax.  1 

7  DDT-P  1-1/2  lb.,  OK  oil  1  qt.,  KWK  ozs. 

16  1  DDT-K  2    lb.,  OK  oil  1  pt. 

2-3  DDT-K  2  lb.,  OK  oil  1  qt.,  KWK  ozs. 

U  DDT-K  2  lb.,    OK  oil  1  qt.,    Bdx.  1 

5  DDT-K  2  lb.,    Bdx.  1 

6  DDT-K  2  lb.,  OK  oil  1  qt.,  SF  2  oz.-,  Li.  2  oz. 

7  DDT-K  1-1/2    lb.,  OK  oil  1  qt.,  SF  2  oz.,  Li.  2  oz. 

17  1  DDT-K  k  lb.,  OK  oil  1  pt.,  KWK  4-  ozs. 
2-3  DDT-K  U  lb.,  OK  oil  1  qt.,  KWK  8  ozs. 

k  DDT-K  k  lb.,  OK  oil  1  qt.,  Bdx.  1 

7  DDT-K  3  lb.,  OK  oil  1  qt.,  SF  2  oz.,  Li.  2  oz. 
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Table  L  (continued)  ;  


Plot 

SDrav  No. 

Quantities  of  materials  used  per  100  £als. 

38 

Same  as 

Aome    Beauty  Plot  5 

39 

1-6 

Dust.DDT-Pyrax-DN  U  dust  (5:10:85),  2-3  lbs. 

per  tree 

7-10 

Dust.DDT-Walnut  shell  flour  (5:95),  2-3  lbs. 

per  tree 

Turley  (11  treatments,  single  tree  plots  replicated  5  times) 
1  Standard  lead  arsenate.    Same  as  ciome  Beauty  1 

5  Standard  tank  mix  nicotine  bentonite.    game  as  dome  Beauty  5  except 

sulfur  was  not  substituted  for  oil 

7  1  NS  1/2  pt.,  DDT-X  30  oz.,  1-^5  2-1/2  lb.,  OK  oil  1  pt. 

2-  A  NS  1/2  pt.,  DDT-X  30  oz.,  X-41-5  2-1/2  lb.,  OK  oil  1  qt. 

5-  7  NS  1/2  pt.,    DDT-X  30  oz.,  X-ia5  2-1/2    lb.,  OK  oil  1  qt. 

SF  U  oz. 

13  Deenate.    Same  as  13  on  ilome  Beauty  except  bordeaux  used  in  third 

instead  of  fourth  and  fifth  sprays. 

18  1-5  Same  as  Plot  19 

6-  7  Same  as  Plot  7  (Turley) 

19  1  U  2  lb.,  LA-DDT  2  lb.  6  oz.,  Li.  2  lb.,  OK  oil  1  pt., 

SF  U  oz. 

2  U  2  lb.,  LA-DDT  2  lb.  6  oz.,  Bdx.  3/A,  OK  oil  2  qt. 

3-  4  LA-DUr  2  lb.,  6  oz..  Box.  3/4,  OK  oil  2  qt. 
5-7  LA-DDT  2  lb.  6  oz.,  Bdx.  i/U 

21  1-2,4-6        DDT-K  2  lb. 

3  DDT-K  2  lb.,  Bdx.  1 
7  DDT-K  1-1/2  lb. 

22  1-2,4-6         DDT-P  2  lb. 

3  DDT-P  2  lb.,  Bdx.  1 

7  DDT-P  1-1/2  lb. 

23  1-2,4-6        DDT-paste  (l  lb.  DDT) 

5  DDT-paste  (1  lb.  DDT),  Bdx.  1 

7  DDT-paste  (3/4  lb.  DDT) 

2A        1-2,4-6        G-AK-40  2-1/2  lb. 

5  G-AK-40  2-1/2  lb.,  box.  1 

7  G-AK-40    30  oz. 

25        1-2,4-6        17%  DDT  6  lb. 

5  17!*»  DDT  6  lb.,  Bdx.  1 

7  17%  DDT  4-1/2  lb. 


Table  L  (continued) 
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Ben  Davis  {\L  treatments t  3iiig;le-tree  plots  replicated  5  times) 
Plot     Spray  No*      Quantities  of  materials  uged  per  100  eals» 
1  Standard  lead  arsenate.    Same  as  dome  Beauty  1 

5  Standard  tank  mix  nicotine  bentonite.    Same  as  Turley  5. 

36  Same  as  5  except  Panther  Creek  Mississippi  bentonite  substituted  for 

13  Deenate.    Same  as  13  on  Turley  except  bordeaux  was  used  only  in  2nd 

spray 


26  1  Deenate  L,  lb. 

2-6  Deenate     lb. ,  Bdx.  1 

7  Deenate  3  lb.,  Bdx.  1 

27  1  DDT-K  2  lb. 

2-6  DDT-K  2  lb.,  Bdx.  1 

7  DDT-K  1-1/2  lb.,  Bdx.  1 

28  1,3-6  DDT-B  2  lb. 

2  DDT-B  2  lb.,  Bdx.  1 

7  DDT-B  1-1/2  lb. 

29  1-5  Same  as  28  +  Uramon  2  lb. 

6  DDTA  1  lb.  (ground  in  Mikropulverizer  with  water), 

S.  oil  1  qt.,  SF  4  oz.,  Li.  4  oz. 

7  DDTA  3/4  lb.,  S.  oil  1  qt.,  SF  4  oz.,  Li.  4  oz. 

30  1,3-6  DDT-fE  2  lb. 

2  DDT-FE    2  lb.,  Bdx.  1 

7  DDT-FE  1-1/2  lb. 

31  1,3-6  DDT-PC  5  lb. 

2  DDT-PC  5  lb.,  Bdx.  1 

7  DDT-PC    3-3/4  lb. 

32  1  DDT-xanthone  (1:2)  2  lb.,  soybean  phosphatides  2  oz. 
2-7  DDT-xamthone  (1:2)  2  lb.,  Genefilm  A  6  oz.,  Genefilm  B 

2  oz.,  kerosene  3  pt« 

33  1  DDT-paste  (l  lb.  DDT),  S.  oil  1  pt.,  KM  1  lb. 
2-3  DDT-paste  (1  lb.  DDT),  S.  oil  1  qt.,  mL  1  lb. 

4-6  DDT-paste  (1  lb.  DDT),  S.  oil  1  qt.,  SF  4  oz.,  Li.  4  oz. 

7  DDT-paste  (3/4  lb.  DDT),  S.  oil  1  qt.,  SF  4  oz.,  Li.  4  oz. 

34  1-6  DDT  1  lb.  in  1-1/2  pt.  benzene  and  1  qt.  S.  oil,  KWK  8  oz. 

7  DDT  3/4  lb.  in  18  oz.  benzene  and  1  qt.  S.  oil,  KWK  8  oz. 
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Table  k.  (continued) 


Ben  Parle  (continaed) 

Plot    Spray  Ho.       Qpantltlee  of  materlale  used  per  100  gal. 

35  1  BDT  1  lb.  in  2  lb.  benxene  plue  0.^  os.  B-I936 

2-5  DDT  1  lb.  in  2  lb.  10  oz.  bensene  plus  0.5  oz.  B>1956 

6  DDT  1  lb.  In  2  lb.  10  oz.  xylene  plue  0.5  oz.  B-1956 

7  DDT  3/U  lb.  In  2  lb.  xylene  plue  O.5  oz.  B-1956 

kO  Duet  plot.    Single  9-tree  plot  l/k  mile  from  above  plots.  10  apple. 

1-10  DDT-R-N  dust,  2*5  1^*  P®^  tree  per  appl. 

Ul  Hicotine  bentonite  spray  program  a-pplied  by  grower  to  block  adjacent, 

to  Plot  koT 

1  HS  1  pt.,  m  5  lb..  3.  oil  1  pt. 

2  HS  1  pt.,  EWE  5  lb.,  S.  oil  1  qt. 

3.8-9  HS  1  pt.,  XJ*15  g  lb.,  &ulf  301  oil  2  qt. 

H  HS  1  pt.,  Eolofog  bentonite- sulfur  6  lb. 

5-6  NS  1  pt.,  X-415  3  lb.,  Eolofog  3.6  lb. 

7  NS  1  pt.,  X-U15  8  lb.,  S.  oil  1  qt. 

10-11  HS  1  pt.,  X-H15  8  lb..  OE  oil  2  qt. 


On  Rome  Beauty  all  formulas  containing  DDT  gave  results  superior  ' 
to  those  obtained  with  the  standard  nicotine  bentonite  and  lead  arsenate  i 
programs.    The  combination  nicotine  bentonlte-DDT  programs  compared  less 
favorably  with  straight  DDT  (13)  and  lead  arsenate-DDT  than  in  I9UU  | 
partly  because  the  latter  utilized  full  strength  DDT  in  the  last  two  - 
sprays,  sulfur  replaced  oil  on  the  nicotine  DDT  plots  in  two  important 
midseason  sprays,  emd  because  the  auaount  of  oil  used  was  reduced  to  1/4 
percent  from  the  I/2  percent  used  previously.    Another  factor  may  be 
the  grinding  of  DDT  with  Mississippi  bentonite  since  recent  investiga- 
tions by  Mr.  Fahey  suggest  that  DDT  in  this  mixture  is  more  subject  to 
decomposition  than  in  any  of  the  others  tested.    Plots  10  (Deenate  and 
nicotine  bentonite)  and  11  (DDT-lff^omlng  bentonite)  were  not  significantly 
different  from  Deenate  alone  (I3). 

The  combination  treatments  and  Deenate  alone  did  not  leave  excessive 
residues,  as  did  treatments  Ik  to  17  inclusive. 

On  Jonathans  and  Ben  Davis  ten  applications  of  5  percent  DDT 
dust  proved  much  less  effective  than  the  standard  nl<;3otlne  bentonite 
program  with  %Ailch  it  was  compared.    Also,  the  dust  treatment  on  these 
varieties  was  less  effective  than  any  spray  treatment  on  any  varieties. 

I 
I 

I 


i 


Field  Tests.    Vincemies.  Ind«  19A5 


Treatment 
Nrt    (fctT  details  see  Table  A.^ 

C 

per 
tree 

If      L  UxD 

per  tree 

June  26-26 

Seasonal  data 
Worms 
Clean       per  100 
aoDleai/  acoles 

DDT 
residue 

,  in  PPM 
9/U  9/27 

Number 

Number 

Percent 

Number 

1.  Std.  LA,  Bdx.,  oil 

26 

3 

90.5 

6.6 

- 

- 

2.  LA,  Bdx.,  oil,  DDT-K 

21 

0 

97.3 

2.2 

3.9 

3.5 

3.  LA,  Bdx.,  oil,  Deenate 

23 

1 

Q7  6 

/  8 

A*  Nic.  bent,  oil,  1/2 

28 

21 

8A  6 

IS  2 

St^    W^p     bent,  oil 

17 

X  ( 

1 

X 

91.3 

8.3 

- 

^  -       o  z  s     TlDT  a  s 

bent.,  oil 

22 

/ 
*t 

93.4 

^.8 

4.7 

4.0 

\j 

9A.9 

3.ii 

3.5 

3.4 

8.  Same  as  7  except  X-415 
reduced  l/2 

21 

1 

9.  Same  aa  7  except  S.  oil 

p»»r)lflf»pd  OFC  oil 

22 

0 

93.5 

5.2 

- 

2.8 

replaced  DDT-X 

n 
\j 

9b.j> 

5.0 

4.4 

11,  DDT-Wyo.  B.,  NS  l/2  pt.,SO 

28 

0 

97.5 

1.8 

3.0 

3.3 

12.  Bl.  155-^DT,  oil 

20 

3 

92.0 

6.3 

4.5 

5.3 

13.  Deenate 

33 

0 

97.5 

1.4 

4.8 

14..  Deenate  +  oil 

26 

0 

n  7 
u.  / 

xu.u 

15.  DDT-Pyrax    +  oil 

26 

0 

70.  D 

ion 

loft 

16.  nDT-kaolin  +  oil 

27 

0 

98.2 

0.7 

10.8 

10.6 

17.  No.    16  with  DDT  doubled 
2  sprays  omitted 

22 

0 

97.1 

1.1 

9.8 

.Tona"tliAn 

38.  std.  Nic.  Bent.  Oil 
(As  No.  5) 

u 

0 

91.3 

5.7 

39.  DDT  5%  dust  10  applications 

19 

U3 

61.7 

52.5 
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Table  5  (continued)    -  

C  {?ft««""^^  ^f^*-^  DDT 

Apples  Woims  Worms  residue 

Treatment                             per  per  tree  Clean        per  100     in  PPM 

UOj^UqV  i9X9^?,&W           A),      tree  June  25-26  sOS^^sic  .flBfil&fi-  ~ 

JUvmhev  Hujnber  Percent  Nvmber 


Turley 


1,  Stci*  liAy  Box,  oil 

15 

l4 

o2.o 

11.8 

^«  Sta*  Nic.  Sent*  Oil 

9 

z 
O 

dd  rr 
88.7 

9.9 

?♦  woBDlnatlon  liDTf    N09  OiJ. 

9 

1. 

94.0 

3.8 

6.3 

13*  Deenate 

28 

0 

96.0 

2.7 

8.0 

18.  llo.  19  in  5  sprays. 
Ho.  7  in  2 

15 

0 

97.6 

0.9 

6.8 

19.  DDT-LA,  Bcbc.,  OU 

13 

1 

98.^ 

1.1 

6.0 

21.  DDT-kaolin 

20 

94^.3 

4..3 

6.7 

22.  DDT-Pyrax 

20 

0 

97,5 

1.8 

7.-4 

23.  DDT-paste 

17 

0 

8G.3 

9.6 

5.2 

2A.  G.-AK-^O  DDT 

1ft 

0 

97.9 

1.7 

7.9 

25.  DDT-17JK 

2A 

0 

97.5 

0.9 

11.3 

^en  Davis 

iQ/i: 

1.  Std.  LA,  Bdx.,  Oil 

11 

3 

56.9 

40.6 

5.  Std.  MB,  Oil 

12 

2 

86.1 

11.7 

36.  Sane  as  5  except  PC  bent- 
onite  used 

10 

3 

84.8 

13.8 

13*  Deenate 

10 

0 

91.6 

2.8 

7.1 

26.  Deenate  +  Bdx.  1 

u 

0 

93.2 

2.9 

7.2 

27.  DDT-K  +  Bdx.  1 

11 

0 

89.3 

8.2 

5.7 

28.  DDT-Bancroft  clay 

13 

0 

92.9 

1.8 

6.5 

39.  Split  DDT-B  +  Ortinon 
and  DDTA  +  S.  oil 

9 

0 

92.6 

0.9 

10.3 

30.  DDT-Fuller«  earth 

U 

0 

85.4 

8.9 

4.3 

31,  JJDT-PC 

11 

1 

93.2 

1.5 

8.2 
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Teible  5.  (continued) 


Treatment 
Ho •  (for  details  gee  lable  H) 

Ben  Darlt  (continued) 


C 

Apples  Wome 
per        per  tree 


Seasonal  Data 


DDT 


Worms  residue 

r^-        ^—    Clean        per  100    in  PPM 

tree     June  25-'26    apple  e2L/    apples   10  /15 
Numter     Number      Percent  Number 


32.    DDT-.xanthone  1:2 

Ik 

0 

90.1 

^.9 

33 •    DDT-paste  ▼  s.  oil 

12 

A 

l«7 

3^.    Smulsion.  DDT^bense^e  * 
S.  oil 

14 

0 

96.5 

0.4 

17.8 

35.    Xaulsion.  DDT-benzene  or 
xylene 

lU 

1 

93.9 

1.1 

10.1 

Single  9~tree  plots.  Ben  Davis 

kO,    Dust.  DDT-B-N.  10  appls. 

24 

92 

33.1 

113.0 

2.8 

41.    Std.  NB.  Oil.  11  sprays  by 
grower 

17 

28 

Ik.l 

24.0 

1/    Apples  free  from  codling  moth  entrances  or  stings. 


On  the  Torley  variety  the  DDT  paste  gave  very  poor  results  as 
coioqpared  to  other  DDT  formulations  with  which  it  was  compared,  probably 
because  of  the  large  size  of  its  DDT  particles.    However,  it  was  as 
effective  as  either  lead  arsenate  or  standard  nicotine  bentonite. 
Sxcellent  results  were  obtained  with  the  split  schedule  used  on  Plot 
18  with  less  foliage  injury  than  on  plots  1  and  19.    DDT^^rax  and 
DDT-I7  percent  left  no  visible  residues.    Those  from  Deenate  and 
Geigy's  iE-40  retarded  coloration  and  could  not  be^;^i|^ved  by  brushing^ 
On  this  variety  the  combination  programs  did ^^Pf^eave /residues  while 
the  more  effective  of  the  straight  DDT  programs  did. 

On  Ben  Davis,  Bordeaux,  although  it  did  not  reduce  the  effec- 
tiveness of  Deenate  (13  vs.  26),  caused  serious  foliage  injury  and 
russetting  on  plots  1,  26  and  27*    Some^riiat  less  severe  foliage  injury 
developed  on  Turley  and  Borne  Beauty  plots  that  received  Bordeaux  in 
all  sprays  but  defoliation  from  copper  injury  was  serious  on  all 
varieties. 
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lxeell«&t  rettilts  were  obtained  with  SD9-Baneroft  clay  (28), 
the  aerosol  SBT  paste  with  so7l}ean  oil  in  the  second  brood  sprays 
(29),  I)DT.PC  "impregnated"  (31),  the  SDT  paste  with  soybean  oil  (33) 
and  the  two  epnlsions  (3^,  35).    Addition  of  soybean  oil  to  the  DDf 
paste  apparently  offset  the  adrerse  effect  of  its  larger  particle 
sise. 

The  emlsioas  and  the  pastes  left  no  risible  residue,  caused 
no  injury,  and  gare  the  fruit  an  excellent  finish  but  their  harrest 
residues  were  excessiTe. 

The  DDT-xanthone  caused  Tery  serious  russet  and  the  fruit, 
instead  of  turning  red,  was  aoatly  yellow  at  harrest.    This  cob- 
bination  aay  be  safe  in  late  applications,  since  aost  of  the  russet 
dereloped  early  in  the  season. 


If feet  of  Different  Spray  Prograas  on  Mites  and  Spiders 

▲  thorou^  application  of  a  3  percent  oil  spray  in  March,  along 
with  adrerse  weather  conditions  delayed  the  appearance  of  sites  and 
spiders  until  early  July  and  as  a  result  serere  bronxiag  dereloped  on 
only  a  few  trees. 

Howerer,  by  September  10  the  nuabers  of  sites  and  spiders  on 
the  Turley  plots  ranged  froa  99^  per  100  leares  on  plot  5  te  5,780 
on  plot  19*    Bronsing,  howerer,  was  aost  serere  on  plot  I3  i^ere  the 
population  on  July  5  areraged  136  per  100  leares,  acre  than  5  tiaes 
that  of  any  other  single  plot.    This  plot  had  been  sprayed  with  DDT 
alone  in  19^^. 

On  Ben  Baris,  the  aites  and  spider  infestations  were  negligible. 
On  certain  Bene  Beauty  plots,  as  shown  in  Table  6,  they  dereloped  at  an 
unprecedented  rate  after  their  first  appearance  on  July  k. 
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Ial>l6  6.    ATera^e  Mite  and  Bed  Spider  Populationa  l/  on  Plots  Grouped 
according  to  Tynpe  of  Spray  Prograa.    Tarletyt    Borne  Beauty. 
 Ylneennee.  Indiana  »  19^5  


Arerage  number  adults 
and  nymphs 

Plots  Type  of  Prograa  Species        -per  100  leaTOs 


July  k 

Aa«.  9 

1 

Lead  ars.  Oil  in  first  k  sprays 

ZBM 

CBS 

U 

530 
2.556 

176 
2.390 

2  and  3 

DD7  (6  OS.)  with  LA  and  oil  in  first 
brood  sprays.    DDT  3/k-l  lb.  later 

IBM 
CBS 

2 

^33 
l.OW 

330 
8.016 

k  and  3 

Half  and  full  strength  nicotine 
bentonlte.  oil 

IBM 

CBS 

2 

199 

803 

100 

6  to  11 

DDT  (6  OS.)  bent.,  oil  vlth  or 
without  reduced  nicotine 

IBM 

CBS 

1 

389 
971 

218 
3.232 

12 

Bl.  155-DDT  (8  OS.)  with  oil 

IBM 

CBS 

2 

231 
910 

218 

4.245 

13 

DDT  standard  strength 

XBM 

CBS 

0 

2.058 
992 

5.759 

Ik  to  l6  Xs  5o.  13     1/^5^  oil 

IBM 

CBS 

3 

1H7 

275 

239 
12.678 

17 

DDT  double  strength  oil. 
2  sprays  omitted 

IBM 

CBS 

0 

72^ 

538 

329 
10.510 

1/    The  mite  collecting  apparatus  and  technique  dereloped  by  Henderson 
(USDA  Circular  67I.  19^3)  vere  used  In  determining  the  mite  popular- 
tlons.    Samples  of  15  or  20  leares  per  tree  were  taken  from  the  six 
trees  in  each  plot.    Ho  mites  or  spiders  were  found  in  the  June  11 
and  earlier  ezaainatlons.    Bed  spiders  were  not  counted  on  July  \ 
because  they  were  even  less  abundant  than  the  red  mites. 


On  August  9,  12  days  after  the  last  spray,  the  largest  red 
spider  and  third  largest  red  mite  populations  were  found  on  the 
standard  lead  arsenate  plot  proving  rather  definitely  that  the  red  mite 
and  red  spider  build-up  was  not  due  to  the  effect  of  DDT  on  the  foliage. 
On  that  date  the  heariest  red  mite  infestation  was  present  on  the 
straight  DDT  plot  (I3).  the  only  plot  on  which  no  oil  was  used  in  the 
early  sprays.    This  plot  contained  trees  on  which  DDT  had  been  used  in 
19^^^. 


» 
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The  sautllest  poptilatlon  of  each  fpeclet  vat  present  on  the 
three  plote  eprayed  with  SDT  and  l/k  percent  oil.    Onlsslon  of  the 
fifth  and  sixth  coTore  fron  plot  17  resolted  in  too  wide  a  spacing  of  sprays 
to  hold  the  Bites  in  check.    Since  plots  1^  to  l6  had  the  heariest 
BDT  residues  and  since  the  nvusbers  of  red  spiders  on  these  plots  in- 
creased tremendously  during  the  3^  ^Loj  period  hetveen  Ixtgust  9  and 
Septeaher  12  it  Must  he  assuaed  that  the  DDT-oil  treatments  %rere 
highly  toxic  to  mites  idxen  applied  hut  that  their  residual  toxicity 
was  low. 

Stethorus  Twnctua,  an  iiaportant  predator,  hegan  appearing  in 
mid  iagust.    On  September  12,  larrae  and  pupae  of  8,  punctum  siTeraged 
13  per  100  leares  on  plot  1,  30  on  plots  2  and  3  and  from  8  to  lU  on 
the  others. 

Part  of  the  late  increase  in  red  spiders  was  due  to  morement 
up  into  the  trees  and  wind  drift  rather  than  reproduction. 

It  is  apparent  that  although  near  annihilation  of  first-brood 
codling  moth  and  the  red  mite  population  with  DDLoil  sprays  might 
be  possible,  such  a  program  here  would  require  later  spraying  to  con- 
trol red  spiders.    Of  the  formulas  containing  DDI  the  combinations 
with  nicotine  bentonite  gare  the  least  trouble  from  mites  and  spiders 
eren  though  only  l/k  percent  oil  was  used. 


Ixperiments  with  Midseason  Sprays  to  Control  Mites  and  Spiders 

Tests  were  arranged  on  rcmdomised  plots  of  two  trees,  one  each 
of  the  Bome  Beauty  and  Starkiag  Tarieties.    The       trees  used  were  in 
a  block  which  was  sprayed  with  DOT  in  I9HH  and  which  had  already  re- 
ceiTsd  5        sprays  in  19^5*    Xsqperimental  treatments  were  applied  on 
July  20  and  3O.    Mite  and  spider  populations  %rere  determined  for  each 
tree  on  July  20  Just  before  the  first  spray  application  and  thereafter 
on  JtCLy  25t  August  3        iugust  17*    The  residual  efficiency  of  the 
two  sprays  against  codling  moth  was  determined  on  September  6.  The 
results  of  representatire  treatments  are  giren  in  Table  7* 
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Table  J.    CoaiparatlTe  Sffect  of  Two  Mldseason  Sprays  on  the  Bed  Mite  and  Bed 

 Spider  PoTmlatlons.    Ylncennes,  Ind.  19^5  

Mites  and    Increase  or  de«  Besldual 
spiders     crease  conpared    efficiency  Average 
Foraralas  applied  July  20  and  30     per  100       with  nxuabers       against  CM    DDT  per 

on 


7/20 

7/25 

r 

8/17 

Sept.  6 

Sept.  6 

NtuDber 

r 

Bungs. 

1 

Ho  additional  sprays  (check) 

1.^92 

+198 

+270 

+8i*0 

0 

5.1 

2 

DDT  2  lb.  (At,  of  2  plots) 

697 

-23 

79 

♦65U 

- 

- 

3 

DDT  1  lb.  (Av.  of  2  plots) 

1.205 

+  19 

+105 

+U30 

81 

11.8 

k 

No.  "5  +  ^  Qt.  minercJ.  oil  l/ 
(2  plots) 

I.U50 

-  92 

>  46 

95 

22.3 

5 

No.  3+1  qt.  mineral  oil  l/ 

(p  Tllots) 

2,031 

-  55 

-  80 

*  15 

96 

.20,9 

6 

Mineral  oil  if  qt.  (2  plots) 

957 

♦  37 

-  5^^ 

+228 

- 

- 

7 

Mineral  oil  6  qt. 

523 

-  32 

-  81 

+198 

10 

9.6 

8 

DDT  6  OS.,  NB  1/2  strength, 
h  qt.  Oil  1/ 

1.88U 

-  83 

-  97 

-  17 

72 

11.2 

9 

DDT  1  lb.,  DH-111.  l-l/if  lb. 

2,308 

-  97 

-  95 

-  51 

73 

12.4 

10 

DDT  1  lb. .  HMF  255^,  4  lb. 

1,7^0 

-  93 

-  88 

-  5S 

92 

14.2 

11 

DDT-xanthone  (it 2)  2  lb., 
Kerosene  3  P'i^* 

1.J|84 

-  90 

-  9^ 

•r  53 

56 

9.8 

12 

1  pt.  NS,  8  lb.  X-^15, 
4  qt.  OK  oil 

878 

-  51 

-  31 

+265 

74 

6.2 

1/    Vith  supplements  added  to  prevent  preferential  vetting  of  the  DDT  by  the  oil. 

It  is  evident  that  DDT  is  toxic  to  mites  and  spiders  and  that 
this  toxicity  was  greatly  increased  lAien  oil  was  added  since  l/4  per- 
cent oil  with  1  pound  DDT  gave  more  effective  control  than  6  quarts  of 
the  oil  alone. 

No  spray  injtury  resulted  on  any  of  the  plots  except  for  some 
burning  of  the  DN-lll  plot  and  on  a  weak  limb  on  one  of  the  trees 
sprayed  with  hydroxy  methyl  flavan. 
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Large  Scale  Teatg  of  DDT 

Large  scale  coiBparlsona  of  sereral  DDT  spray  programs  were 
■ade  in  cooperation  with.  Mr*  M.  P.  Beed  at  Tincennes  and  Mr.  C.  R. 
McOolloa  at  Henderson.  Kjr.    All  sprays  were  applied  by  the  growers. 

In  the  Beed  orchard  177  acres  were  dirided  into  7  hlocks  in 
lAiich  k  different  spray  programs  were  used.    Three  of  the  hlocks  were 
sprayed  from  a  stationary  plant       hand  and  three  with  a  Speed  Sprayer. 
The  sane  three  spray  programs  were  used  in  each  set  of  blocks.  Both 
types  of  eqtnipment  were  used  in  the  seventh  block. 

Stratified  saorples  of  200  apples  each  were  examined  on  230  trees 
representing  at  least  k  varieties  in  each  block  between  iugust  2^  and 
31.    Samples  of  drops  were  also  examined. 


The  results  «tre  stimmarized  belewt 


Treatment  ]J 

Acres 

Cover 
sprays 

Average  of  Varieties  Sxamined 

Clean 
apples 

Worms 

per  100 
apDles 

Mites  and 
spiders  per 
leaf.  Aog.  20 

Bange  in  DDT 
residues  at 
harvest 

Humber 

lomber 

Percent  Bumber 

H-umber 

PPM 

A 

28 

10-1/2 

80.4 

15.6 

k 

0 

B 

53 

10 

92.4 

3.9 

11 

3.7-9.8 

C 

51 

7 

93.1 

2.7 

19 

5.7-8.5 

D 

H5 

9 

91.3 

3.8 

2 

4.2-9.0 

if    A  -  Standard  nicotine  bentonite,  oil.    Sulfur  substituted  for  oil  in 
three  midseason  sprays.    7inal  spray  August  6. 

B  -  Half  strength  nicotine  bentonite,  oil     6  ounces  DDT.  Sulfur 
substituted  for  oil  in  three  sprays.    Tinal  spray  August  7. 

C  -  DDT,  1-1/2  pounds  (actual  basis)  in  two  sprays*  1  pound  in  3, 
l/2  poimd  in  2.    Oil  added  to  5  sprays.    Tinal  spray  July  30. 

D  -  Single  block.  Six  sprays  of  DDT  (6  ounces)  with  lead  arsenate, 
bordeaux  and  oil.  Three  sprays  of  DDT  at  1/2  pound  with  oil  in 
2. 
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Conel stently  poorer  results  were  o'btalned  with  each  of  the  B, 
and  C  programs  when  applied  with  the  Speed  Sprayer  than  i^en  applied  hy 
hand  even  thou^  approximately  the  same  amomxt  of  spray  was  applied  per 
tree  by  the  two  methods.    Comparatire  results  were  as  follows: 


Buaher  of  Vorms  per  100  Apples 
▲  (Hie.  B.)    B  (KB-DDI)    C  (Iffll) 


Speed  Sprajer 

25*8 

6a 

3.5 

Hand  Sprayed 

5.5 

1.7 

2.0 

Batio.  SS:HS 

3.6:1 

1.8:1 

In  order  to  cheek  on  the  reliability  of  the  infestation  counts 
made  on  the  trees  late  in  August ,  seven  well  distributed  Winesap  trees 
in  each  of  six  of  the  plots  were  selected  in  August  and  thereafter 
samples  of  etll  drops  emd  picks  were  examined  in  the  usual  manner. 
There  %ras  only  a  5  percent  increase  in  codling  moth  injuries  in  the  B 
areas  between  Aogust  25  and  October  19.    In  the  C  cu^eas,  however,  there 
was  no  increase  in  the  area  sprayed  by  hand  but  a  128  pjrcent  increase 
in  the  block  where  the  S|peed  Sprayer  had  been  used. 

In  part  of  the  C  area  idiere  I2DT  had  been  used  on  an  S-acre  plot 
in  19^*  the  mite  infestation  averaged  95  adults  and  nymphs  per  100 
leaves  on  Jtme  30  or  2k  times  that  on  trees  of  the  same  k  varieties 
outside  the  plot.    By  July  19  the  mites  and  spiders  had  increased  to 
1,0H0  per  100  leaves  and  were  then  11  times  as  abundant  as  they  were 
on  nearby  trees.    On  August  20  they  averaged  5*5^7  inside  and  2,351 
outside  the  plot.    Zhis  is  strong  evidence  that  use  of  JXDT  over  a 
period  of  several  years  may  lead  to  em  increasingly  difficxilt  mite 
problem. 

The  grower  applied  a  3  percent  dormant  oil  spray  in  two  one-side 
applications  to  part  of  the  A,  B,  and  C  areas  and  all  of  the  D  area. 
The  dormant  spray  had  the  effect  of  delaying  mite  and  red  spider  build- 
up approximately  3^  days  and  on  August  20  the  average  populations  per  100 
leaves  in  the  B  and  C  areas  were  as  follows: 


European  red  mites 
Common  red  spiders 


Dormant  spray 
607 
862 


No  dormant  spray 
1.269 
3.161^ 


Ineectt  known  or  belleTed  to  be  nlte  predators  and  idilch  were 
knocked  down  on  collecting  taMes  in  the  different  DDT  sprayed  areas 
Included  S.  punctua,  other  cocclnelllds,  Trlphleps  Ineidlosus, 
chrysopldis,  and  beetles  of  the  genus  Notoxus.    ▲  few  Pselaphldae  were 
also  found. 

In  estimated  1,000  Chrysopld  adults  per  tree  were  knocked  down 
In  a  dust  plot  (40)  between  Jvlj  1^  and  August  3I.    Ten  days  after  the 
6th  coTer  spray  In  the  C  area  Trlphleps  Insldosus  were  fotmd  dead  on 
the  tables  at  the  rate  of  100  per  tree  per  day.    Ho  predacious  mites 
were  obserred  on  any  of  the  many  leaf  samples  collected. 

In  the  Henderson,  Ky. ,  experiments,  am  orchcurd  of  3^  acres  In 
three  partially  Isolated  plantings  was  dlTlded  Into  six  paired  plots. 
The  results  based  on  examinations  of  2  to  3  yarletles  per  plot  follow: 


Treatment  1/ 
Paired 
Blocks 

Acres 

Date  of 
final 
spray 

CM  Injuries 
per  100  apples 
Worms  Stints 

Mites  and 
spiders  per 
leaf  8/21 

He. 

Ho. 

Ho. 

Ho. 

i.-! 

8 

S/k 

k.S 

k.2 

0.1 

C-1 

10 

7/Zk 

o.k 

I.k 

0.1 

B-1 

5 

7/2U 

i.k 

2.6 

9.0 

C-2 

5 

0.2 

0.8 

k.o. 

1^2 

3.3 

5-8 

7.1 

0.1 

C-3 

»*.7 

7/2H 

0.3 

1.0 

2.0 

1/    All  plots  were  glTon  a  double  calyx  and  I-1/2  corer  sprays  of  lead 
arsenate  and  sulfur  before  the  following  programs  were  started. 


A  -  Hlcotlne  bentonlte,  oil.  9-°l/2  cover  sprays. 

B  -  1/2  strength  nicotine  bentonlte,  I/2  percent  oil,  6  ounces  DDT. 
Seren  corer  sprays. 

C  -  Lead  arsenate,  Bordeaux,  oil,  DDT  (6  ounces)  3  sprays.    DDT  1  pound, 
Bordeaux  and  oil  l/2  percent  in  3  sprays.    DDT  1  pound,  oil  l/k 
percent  in  serenth. 


Althoiigh  the  best  control  of  codling  moth  was  ohtedned  with 
the  C  program  the  final  spray  caused  rery  serere  foliage  injtiry 
within  2^-  hours.    It  was  applied  in  hot  humid  weather  hut  the  mixture 
is  heliered  to  hare  partially  "inrerted"  and  acquired  strong  deposit 
huilding  tendftncies.    On  October  1  the  DDT  residue  on  Winesaps  in 
the  C  area  was  1^.3  PFH  coB3>ared  to        PPM  in  the  B  area.    No  mites 
or  spiders  could  be  found  in  this  orchard  prior  to  August  21.  Some 
damage  from  red  spiders  subsequently  dereloped  in  the  B  area  on 
lower  inside  branches  of  scattered  tre^s  but  in  general »  the  foliage 
condition,  color,  and  quality  of  the  fruit  in  the  B  blocks  was  far 
superior  to  that  in  the  C  blocks. 

The  use  of  DDT  in  the  large  scale  tests  resulted  in  no  detectable 
increases  in  fruit  pests  other  than  red  mites  and  red  spiders.  Leaf- 
hoppers  were  conspicuously  absent  from  DDT  sprayed  blocks.    The  straight 
DDT  program  applied  to  the  C  areas  in  the  Beed  orchard  gave  almost  com- 
plete control  of  Aphis  poml  which  was  very  abundant  in  the  A  areas 
sprayed  with  nicotine  bentonite.  particularly  where  the  A  areas  ad- 
Joined  the  C» 


Preferential  Wetting  of  DDT  by  Oils 

When  suspensions  of  mechanically  mixed,  coated,  or  ispregnated 
DDT  formulations  are  used  in  mixtures  containing  spray  oils  the  DDT 
has  a  strong  tendancy  to  become  preferentially  wet  by  the  oil.  This 
is  brought  about  principally  by  agitation  of  the  spray  mixture  and  ae 
agitation  continues  the  oil-wet  DDT  particles  in  the  early  phases  may 
have  strong  deposit  b^Lilding  properties.    They  may  also  clump  together 
in  increasingly  larger  masses  and  either  float  on  top  as  soon  as  agita- 
tion ceases  or  sink  to  the  bottom  of  the  tank.    They  may  be  sprayable 
in  the  early  stages  and  reach  a  putty-like  consistency  and  clog  the 
sprayer  filter  later.    The  occurrence  of  this  condition  and  the  con- 
sistency of  the  oil->wet  material  varies  with  the  ratio  of  DDT  to  oil, 
with  temperature  and  possibly  with  hardness  of  the  water,  amount  of 
fligitation  (time  and  speed),  type  of  DDT  formulations,  oils  used  and 
the  wetting  or  esralsifying  agents  they  contain,  and  type  or  amoxuit 
of  supplemental  materials  added  to  the  mixture. 

Because  of  the  need  for  oil  in  DDT-nicotine  bentonite  mixtures, 
growers  have  had  and  will  continue  to  have  failures  with  certain 
formulations  unless  preferential  wetting  of  the  DDT  is  prevented 
either  by  the    addition  of  soybean  flour  or  Ifyoming  bentonite  or  by 
other  means.    In  19^4  the  use  of  a  deposit  building  DDT^yermate-oll 
mixtTire  caused  severe  defruiting  and  defoliation.    The  wOmtin^^tion  of 
Deenate  and  oil,  without  a  supplement  to  x^revent  the  formation  cf  an 
inverted  mixture,  caused  severe  injury  following  the  only  such  appli- 
cation made  in  the  Henderson,  Ky.  e:^eriments.    The  same  DPT-oil  com- 
bination used  %rith  a  slurry  of  lime  and  soybean  flour  at  7incennes 
caused  no  injury  tdien  applied  on  several  occasions  under  similar 
weather  conditions. 


Bxperlaente  with  Moth  Polaona  Applied  at  Dugk 

Orchard  teats  with  moth  poisons  applied  at  dusk  which  were  begun 
in  I9U3  were  continued  in  19^5.    The  same  3.6  acre  or  8  x  20  tree  "blocks 
(orchard  8  rows  wide)  were  again  eaployed.    In  hoth  I9H3  and  I9UU  most 
of  the  reduction  in  infestation  was  obtained  early  in  the  season. 

In  19U5  the  orchard  was  left  unsprayed  by  the  grower  until  mid 
July,  and  a  packing  shed  between  the  B  and  C  blocks  was  left  unsealed. 
The  sprays  of  1:1200  nicotine  sulfate  and  water  were  applied  on  1^ 
evenings  between  July  ik  and  iugust  18  at  the  rate  of  about  I/2  gallon 
per  tree.    The  7.2  acres  were  sprayed  within  a  10  minute  period  with 
a  truck-mounted  sprayer  having  em  overhead  cluster  of  k  guns  arranged 
80  that  2  rows  could  be  sprayed  simultaneously.    After  mid  season  the 
grower  tried  to  salvage  part  of  his  crop  by  using  DDT  and  lead  arsenate 
or  nicotine  bentonite  in  several  sprays.    This  was  applied  to  all 
blocks  alike. 

Infestation  counts  were  made  on  7  trees  in  each  of  the  k  plots 
at  the  end  of  first-brood  attack  before  starting  the  sprays,  and  again 
late  in  August,    five  bait  traps  were  operated  in  each  plot. 

The  infestations  for  the  three  seasons  were  as  follows: 


 Codling  moth  injuries  per  100  apples  and  treatment  

Pinal  19^3 1944  I9U5  ~ 

Blocks     infestation  6/19     Final  6/25  8/29 


A,  0       Check       3lk       Treated       3U       IO3        Treated  1/       62  ikS 

B.  D       Treated    182       Check  155        Check  U9  168 


Infestation  in 

treated  compared  -^2^  -28f>     -3i^5t  +275^  -12^ 

with  that  in  check 


1/    Kot  sprayed  in  19^5  until  after  July  ik. 


The  infestations  on  Jtme  25 t  19^5  indicate  that  moth  movement 
more  than  nullified  the  difference  that  existed  at  larvest  in  I9M1 
and  ttiat  tne  A  and  G  blocks  normally  contain  a  heavier  infe station. 
It  was  for  this  reason  that  the  sprays  were  applied  to  the  same  blocks 
as  in  19^.    The  ik  dusk  applications  cost  less  than  10  cents  per  tree 
for  labor,  depreciation  and  materials.    Althoiigh  the  infestation  in 
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the  treated  plots  vas  only  12  percent  leas  than  in  the  controls*  in- 
juries increased  I39  percent  'between  Jtme  23  and  August  2$  in  the 
treated  blocks  while  they  were  increasing  2^3  percent  in  the  controls. 

The  numbers  of  bo the  caught  in  hait  traps  were  as  follows: 

April  21-July  ik     July  ik-Ane,  IS  Aug.  IsTjl 
Blocks  A,  C  1.7^9  2.319  ^5^ 

Blocks  B.  D  1A95  2.55^  335 


As  soon  as  spraying  ceased  the  moth  poptilation,  as  a  result  of 
moth  migration,  again  built  up  to  a  higher  leyel  in  the  A  and  C 
blocks  than  in  the  others. 


Distribution  and  Sorrival  of  Hibernating  Larrae 

Time  was  available  in  I9H3  for  a  detailed  examination  of  only 
5  m&ture  trees.    The  distribution  of  surriviag  larvae  in  late  March 
and  early  April  was  as  follows: 


Average  number  alire  per  tree    jk»k 

Percent  in  debris  on  ground    31*^ 

Percent  under  bark  on  tree   32.3 

Percent  in  cavities  and  crevices  ....  30.6 

Percent  in  stubs  and  breaks  


BXLTSniLI,  HABTLAHS 
X.  H.  Siegler,  la  Charge 


Laboratory  lrperl«ents  with  Insecticides 

As  In  past  years,  laboratory  studies  were  continued  in  an 
effort  to  find  cheBlceds  that  would  he  of  -value  for  insecticidal 
usage.    This  research  inclxided  ooaqpounds  of  synthetic  origin  as  well 
as  extracts  from  plant  materials.    7or  the  most  part  lead  arsenate 
has  been  used  as  the  standard  for  coaiparison,  but  in  some  instances 
DDT  was  eoipioyed. 

The  laboratory  studies  were  made  with  the  apple-plug  method, 
using  about  100  plus  per  test,    lach  plug  was  infested  with  a  single<- 
ready>to-hafch  codling  moth  egg.    The  materials  were  usually  tested 
at  a  rate  of  U  pounds  per  100  gallons  and  were  applied  by  means  of  a 
coBipressed-alr  sprayer. 

Synthetic  organic  compounds; 

Compounds  of  this  class  were  submitted  by  the  Dirision  of  In- 
secticide Investigations*  Bureau  of  Intomology  and  Plant  Quarantine, 
for  eraluation  against  the  codling  moth*    Only  a  few  of  them  showed 
greater  effectlToness  than  lead  arsenate  and  these  were  distinctly 
inferior  to  DDT. 

▲  limited  amount  of  work  was  done  with  benzene  hezachloride. 
The  material  tested  was  of  British  origin  and  contained  a  comparatlTely 
low  percentage  of  the  gamma  isomer.    Our  results  show  that  the  initial 
effect iyeness  of  benzene  hexachloride  is  yery  satisfactory  ^en  it  is 
used  at  a  rate  to  giro  1  pound  of  the  gamma  isomer  in  100  gallons  of 
spray.    Residual  effectireness  has  not  been  studied. 

Laboratory  tests  of  DDT  -  oil  sprays: 

Tarious  formulations  of  DDT  dlssolyed  in  oils  were  tested.  These 
contained  from  3       30  percent  of  DDT  in  solution.    The  latter  consisted 
of  DDT,  30  percent  by  weight,  dissolred  in  a  carrier,  7O  percent  by  weight, 
made  up  frora  acetone  30  percent,  red  engine  oil  23  percent  and  soybean  oil 
23  percent. 

for  the  most  part,  the  DDT-oll  solutions  were  atomized  into  a 
spray  chamber  with  compressed  air  at  30  pounds.    An  exceedingly  fine  fog 
was  obtained,  iiAiich  was  used  to  expose  both  ^ole  apples  and  apple  plugs 
for  different  time  periods.    Comparatlrely  low  residue  loads  of  DDT  were 
Tory  effectlTe  %dien  applied  in  this  manner. 
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Organlc-lnorganlc  coapoimds: 

The  Eastern  Regional  Eesearch  Laooratory  of  Philadelphia,  Pa. , 
submitted  a  number  of  compounds,  mostly  metedlic>nlcotine  ones  for 
evaluation.    These  were  compared  vith  nicotine  sulfate,  nicotine- 
bentonite  (Black  Leaf  1^3 )         ^th  certain  cyanides  and  thiocyanates. 
The  resulting  data,  which  follows,  cover  conditions  in  which  the  larvae 
hatched  a  few  hours  after  the  spray  application. 


Spray  Kateried 

Percentage  Apple  Plugs 
Wormy  Stung 

nicotine  sialfate  (^0^  N)  0.0^^  Nicotine 

1 

1 

Cuprous  Nicotine  thiocyanate 

Do 

3 

2 

Cuprous  Nicotine  cyanide 

Do 

11 

5 

Cuprous  Niootinammino  thjbqranate  So 

20 

k 

Oil- soluble  Nicotine  in 

coconut  oil  acids 

Do 

27 

10 

Nicotine-bentonite  (Black 

Leaf  155) 

Do 

36 

9 

Nicotine  (allcaloid) 

Do 

I 

Cixprous  nicotinammino  iodide 

Do 

Zinc  nicotine  thiocyanate 

Do 

62 

S 

Cuprous  cyanide  (commercial) 

4-100 

go 

0 

Zinc  cyanide 

Do 

go 

3 

Cuprous  thiocyanate 

Do 

.  86 

2 

Lead  arsenate 

Do 

63 

11 

Check  (no  treatment) 

89 

2 

Nicotine  sulfate  and  cuprous  nicotine  thiocyanate  were  about 
equal  In  effectiveness.    Doubtless  nicotine  (alkaloid)  would  have 
shown  the  same  effectiveness  had  it  not  volatilized  as  quickly. 

Insecticides  from  plant  materials: 

The  results  of  tests  against  a  number  of  insects  of  nicotine, 
nomlcotine,  and  anabasine  have  been  reported  by  various  workers*  In 
the  light  of  our  present  knowledge  these  tests  were  not  made  with 
chemically  pure  compounds.    In  order  to  evaluate  their  initial  effec- 
tiveness in  pure  form,  C.  V.  Botren,  Division  of  Insecticide  Investiga- 
tions, Bureau  of  Entomology  and  Plant  Quarantine,  prepared  them  for 
tests  against  codling  moth  larvae.    These  plant  extracts  ./ere  compared 
directly  with  freshly  precipitated  DDT  (technical)  as  wei:  as  lead 
arsenate. 

The  results  obtained  with  three  tests  of  each  material  are  as 
follows: 
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Percentage  j^ple  Pltige 
Spray  Material  Woroy  Stting 


Hlcotine 

0.05Ji 

16 

k 

Somicotlne 

83 

1 

Anabasine 

0.055^ 

85 

1 

DDT 

0.055^ 

52 

20 

Lead  arsenate 

4-100 

63 

5 

As  is  already  recognized,  and  further  confirmed  "by  these  ^ests, 
nicotine  Is  one  of  the  most  tozlo  of  kno%m  Insecticides  when  freshly 
applied  against  codling  moth  larvae.    Its  initial  effectiveness  was 
far  superior  to  the  other  alkaloids  used  in  these  tests  as  well  as 
to  DDT  and  lead  arsenate  at  the  concentrations  shown  in  the  table. 

Studies  on  olfactory  attractants  for  codling  moth  larvae t 

Laboratory  tests  of  various  syathetlc  organic  compounds  at  different 
dilutions  were  made  with  the  object  of  finding  a  matdrial  that  would 
attract  newly  hatched  codling  moth  larvae.    None  of  the  materials  were 
attractive. 

Airplane  spraying  of  DDT: 

Daring  June  a  test  of  DDT  in  oil  solution  was  made  in  an  apple 
orchard  by  means  of  an  airplane  which  was  operating  at  Beltsvllle  in 
connection  %rith  the  spraying  of  woodlands.    The  spray  solution  con- 
sisted of  DDT — 1  pound,  xylene  1  quart,  and  fuel  oil  No.  2  -  2.65 
quarts.    This  formulation  (DDT  12  percent  by  weight)  was  being  carried 
by  the  plane  for  the  woodland  treatment  and  was  used  in  the  orchard 
merely  as  a  convenience. 

The  spray  was  applied  during  quiet  air  conditions,  row  by  row, 
at  the  rate  of  5  gallons  (5  pounds  DDT)  per  acre.  Cheesecloth-covered 
frames  were  distributed  in  different  parts  of  the  orchard  for  the  purpose 
of  studying  the  distribution  of  the  spray  by  subsequent  chemical 
analysis.    Chemical  analyses  were  also  made  of  the  DDT  residue  on 
samples  of  fruit  euid  leaves. 

Apples  were  articicially  infested  in  the  orchard  by  attaching 
codling  moth  eggs  to  leaves  adjacent  to  the  fruit.  Untreated  apples 
were  similarly  infested. 

The  resTilts  obtained  were  unsatisfactory  in  view  of  the  fact  that 
the  fruit  on  the  sprayed  trees  was  as  wormy  as  on  the  unsprayed.  The 
spray  solution  injured  both  the  fruit  and  foliage.    Apparently  the  drop- 
let size  of  the  spray  was  much  too  large  for  satisfactory  codling  moth 
control  and  the  spray  was  too  unevenly  distributed  for  effective  results. 
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